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Many of the foremost experts of the United States 
have joined to make this issue, 


The Chemical Potentialities 
of the South 


one of the most notable publications ever sent 
forth by any American newspaper. 


In more than sixty pages they tell such a story of 
the South and its resources, and its relation to the 
Nation’s prosperity in peace and its safety in war, 
as was never before given to the country. 
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THIS ISSUE. 

This issue is mainly devoted to special 
articles on the chemical potentialities of 
the South. All regular matter has neces- 
sarily been condensed into a few pages, 
which will be found beginning with 
page 141. 


oo — 


WELCOME TO CHEMICAL EX- 
POSITION BOOTH OF MANU- 
FACTURERS RECORD. 


CORDIAL invitation is extended 

to the members of the various 
chemical and technical societies, as 
well as to all others attending the 
National Exposition of Chemical In- 
dustries at the Grand Central Palace 
in New York, the week of September 
25-30, to visit the booth of the 
Manufacturers Record, on the second 
floor of the Exhibit Hall. 

Especially do we invite the chem- 
ists, chemical engineers, business 
men, public utility officials and others 
from the South or identified with 
Southern properties to make our 
booth their headquarters and join 
with us in showing visitors that the 
South, with its vast stores of diversi- 
fied minerals, water powers, railroad 
facilities and other advantages, offers 
unequaled opportunities for chemical 
development. 

We shall have on file information 
relating to some of the raw materials 
and resources of the South available 
for chemical, mineral and allied in- 
dustries. This data is for your bene- 
fit and will be freely placed at your 
disposal. 

If you are seeking any facts about 
the sixteen Southern and Southwest- 
ttn States, we will gladly furnish 
them or place you in touch with those 
who can. 


The Meaning of This Special Issue : 
The Chemical Potentialities of the South. 


N August 1 the MANUFACTURERS Recorp decided 
to undertake this special issue and to desig 
nate it as “The Chemical Potentialities of the South.” 
We knew that the time was limited and that many 
of the men upon whom we desired to call for special 
urticles were away on their summer vacations. But 
a list was prepared of those from whom we especi- 
ally desired to have articles on various phases of 
chemical and industrial opportunities in the South 
To some of these men letters were written explain- 
ing the matter; to others telegrams were sent, giving 
some brief details and asking for their co-operation 
through special contributions. Some of the men of 
whom these requests were made were so crowded that 
it was impossible for them to comply; but, with re 
markable unanimity. we were able to secure a prom 
ise from nearly all of those who were asked to write 
special articles. The readiness of the great leaders 
to co-operate in this way was strikingly illustrated 
in three cases, which typify many. 

To Dr. Arthur D. Little of Boston a telegram, ex 
plaining the matter, was sent to a summer resort in 
Maine, where he was known to be stopping, and this 
was followed by a letter giving full details. To the 
telegram Dr. Little replied that he was away on his 
summer vacation, and that he so sorely needed rest 
that he could not undertake to write an article for 
this issue, because it would require his return to 
Boston in order to secure the necessary data at his 
office. But when the letter reached him, explaining 
the matter and its importance, he wired that he 
would accept the invitation, and he promptly left one 
of Maine’s most popular resorts and went to Boston 
to prepare his illuminating contribution to this issue. 

Dr. Ira Remsen, the great chemist of Johns Hop- 
kins, who has taught so many of the great chemists 
of the country, was on an island off the coast of 
Maine. Recognizing the far-reaching importance of 
this undertaking, he wired, immediately upon receipt 
of our request, that he would comply. Then, with 
out a stenographer available, without any reference 
books or data at hand, he penned twenty-seven pages 
of manuscript, and when proof reached him he 
walked three miles to get it into the postoffice in 
time. 

Dr. Charles H. Herty, president of the American 
Chemical Society, stopped for a few moments in Bal- 
timore on his way back from Washington to a sum- 
mer camp in Maine. He, too, was seeking a much- 
needed rest, and at the same time was so pressed 
with the preparation of many important technical 
papers and with the fight before Congress in behalf 
of a tariff on dyestuffs that he had established him- 
self in a tent far away from his summer camp and 
with instructions that he should not be interrupted. 
When the first request for a special article was 
made, he threw up his hands and insisted that com- 


pliance was impossible. In a few moments he, too 
had yielded and hurried back to Maine to add this 
contribution to the other pressing work that he was 
doing 

From Dr. Phillips, in far-away Colorado; DeKalb 
in Arizona; Dr. Day, then in Wyoming, all of whom 
had to be reached by wire, came equally as prompt 
responses, 

It is an interesting fact that without a single ex 
ception every man who promised an article fulfille: 
his promise, and every man but one had his manu 
script in this office within the time limit set, and 
that one had a valid excuse. This, in itself. is a1 
amazing illustration of the value of scientific train 
ing and the thoroughness with which such men kee; 
fact these distin 


their engagements. In this very 


guished writers, who took time for special work 
when already overcrowded or while seeking much 
needed rest, and fulfilled their engagements so that 
only one fell short of the day named—and his excuss 


was a good one—have given an illustration of why 


they have become great leaders in science and in 


industry. We venture to say that none of these are¢ 
eight-hour-day men, that none of them ever timed 
his work by the hands of the clock, and that none of 
them ever had to utter a word about lack of oppor 
tunity in this country 

These men were not born to wealth, no silver 
spoons were ever found in their mouths, no fortu 
itous circumstances brought honor and position to 
them. They achieved because they concentrated thei: 
whole brain and body power upon study and investi 
gation and work. They succeeded because they de 
served success, They should be an inspiration to all 
young men who are willing to follow the path they 
have traveled and where they have blazed the trail 

They have rendered the nation a splendid service 
in their contributions in this issue by showing how 
the nation’s progress in peace and safety in war can 
be made sure through the utilization of the natural 
resources for chemistry and general industrial activi 


ties in the South 


“THE COWARDLY SURRENDER BILL.” 


HE criticisms by the MANUFACTURERS ReEcorp of 
Congress and the President for passing what a 
Baltimore banking house aptly calls “the cowardly 
surrender bill” have called forth many letters of 


enthusiastic commendation, from th 


South. 


especially 
Limited space makes it impossible to use 
them this week, but next week we shall return to 
this momentous legislation, which is fraught wit! 
infinite danger to our country 

In the face of this situation be who fails to study 
ana give voice to bis views on this matter is recreant 
to his responsibility to democracy, to civilization an4 
to the nation 
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ANY of the foremost scientists of the United States in this 
special issue, entitled “The Chemical Potentialities of 
the South,” discuss, from many angles, the mater ial 

resources of this section and how they can be made to add to the 
nation’s wealth in peace and to give security to the nation in time 
of war. 

We do not believe that any other publication in this country 
ever carried, in any one issue, such a remarkable list of remark- 
able articles by so many of the foremost leaders in chemistry and 
industry in the United States. 

This symposium shapes itself into a composite story of absorb- 
ing interest. It will necessarily broaden the thought of the whole 
country as to the South. It will awaken everywhere a realization 
of the fact that the South is indeed the nation’s greatest undevel- 
oped asset, and that the utilization of the South’s resources to the 
largest extent possible is absolutely essential to the rounding out 
of national prosperity and to the safeguarding of the nation’s life 
in war. 

The list of the writers and the titles of the articles for this 
issue include the following: 


i 
Editorial: “My Country, ’Tis of Thee: The South’s Relation to the Nation 


©. OC. .w..  geerererererrrrerIriiire ree 


Ira Remsen, Ph.D., LL.D., Johns — naeeeneens 


“Chemical Science and Chemical Industry” 


Page No 


47 


Charles H. Herty, Ph.D., President of the American Chem- 


ical Society, : 
“The Role of Chemistry in the Industrial Development of the South”... 05 


Dr. Arthur D. Little, former President American Chemical 
Society, 


“The Synthesis of Southern Wealth”... 


W. R. Whitney, Ph.D., Research Laboratory, General Elec- 
tric Co., Schenectady, N. Y., 


“The Undeveloped Powers of the South”.............. Sanaa tana ane 


Frank S. Washburn, President American Cyanamid Co., 


Niagara Falls, Canada, 
“The Relation of Water Power to Crop Production”.................. 59 


Francis P. Venable, Ph.D., Sc.D., LL.D., Chapel Hill, N. C., 
“What the Chemist Means to Manufacturers. The Mistake Individually 
and Nationally of Low Pay for Chemists”. ..............sccececcesees 


John C. Hebden, General Manager Federal Dyestuff & 
Chemical Corporation, Kingsport, Tenn., 
“How to Correct the Economic Balance in the South: Raw Materials 
Se ee Oe I Ee IOI oh 5 9:00 + oc cecees Kissa cncerecesves 63 


David T. Day, Ph.D., Petroleum Expert, 


“Progress in the Chemical Development of the South”................ 4 


Charles E. Coates, Ph.D., Professor of Chemistry, Louisiana 
State University, Baton Rouge, La., 


“Chemical Industries and the South: Limitless Raw Materials”..... 65 


Edward Hart, Ph.D., Easton, Pa., 


“Chemical Industries in the South: ‘Tremendous Development in the 


tas) tS sac i Sank aie Oe SSE One aR eS A ha ds 6S 
John E. Teeple, Ph.D., New York, N. Y., 

“The Rosin and Turpentine Industry, and the Chemist’ Jaci ee 
William B. Phillips, Austin, Texas, 

“The Development of Chemical Industries in the South and Southwest" 70 
Ernest F. Burchard, United States Geological Survey, 

“Potash as a By-Product in the Cement and Iron Industries”. .. 73 
Joseph Hyde Pratt, Ph.D., State Geologist of North sheneiamen 

“Utilizing Our Raw Materials at Home”............. 75 


Richard K. Meade, Consulting Chemical, Mechanical and 
Industrial Engineer, Baltimore, Md., 


“The Possibilities for the Manufacture of Chemicals of the Alkali and 
Alaline Marth Groupe tm Goat”. ... oc. cccccccccccccucccccecss 77 


John Sharshall Grasty, Ph.D., Sc.D., Mining eaianatie 


“Southern Tron Ores as a Source of Potash”. 


Page 
James M. Hill of United States Geological Survey, 
“Barium Chemcial Industry in the South and Vast Resources of 
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P. R. Moses, President of Moses, Pope & Messer, Inc., Con- 
sulting Engineers, New York and Richmond, 
“An Opportunity for the South in the Dye Industry”......... 


H. F. Wilhelm Wehe, Cotton Expert, Department of Agri- 
culture, Austin, Texas, 
“Dependence of Chemistry on King Cotton”.... 


Allerton S. Cushman, Ph.D., Director Institute of Industrial 
Research, Washington, D. C., 


“The South and the Awakening of Chemical Industry. The Relation 
of the South’s Resources to National Preparedness”.................. 


Charles Catlett, Economic Geologist and Chemist, Staunton, 
Virginia, 
“Why Men Do Big Things in a Big Way: The South as a ries. Field 
ee IIE TNE CU ia. ys ove ssn cy 9 stk wes isd ws wpa nirde-o ae end aes Kec ; 


H. D. Ruhm, President Ruhm Phosphate Mining Co., Mount 
Pleasant, Tenn., 
“Electro-chemical and Electro-metallurgical Outlook in the South” 


Frederic Dannerth, Ph.D., Consulting Chemist, Newark, 
New Jersey, 
‘Relation of Industrial Chemistry to the Cotton Industry of the South” 


John D. Northrop, United States Geological Survey, 


“Petroleum and Natural Gas in the South as Chemical Resources” 


Edwin C. Eckel, Geologist and Engineer, 


“The South's Coal and Iron and Their Relation to World Affairs”. 


Courtenay De Kalb, Economic Geologist and Mining Engi- 
neer, Tucson, Ariz., 


“Southern Chemical Industry: The Economic Balance. The South a 
Virgin Field of Possibilities” ......c ccc cccccccccccccsecss ae : 


W. C. Phalen, United States Geological Survey, 


“Certain Minerals as the Basis of Southern Chemical Industries”. . 


C. E. Lesher, United States Geological Survey, 


“The By-Product Coking Industry in South. Military Preparedness 
Demands Development of Dye Manufacturing in South”.............. 


Victor V. Kelsey, Chemist and Geologist, Carolina, Clinch- 
field & Ohio Railway, Johnson City, Tenn., 
“The Resources of the ‘Clinchfield’ Country as a Foundation for Chem 
ical and Industrial Interests”. ..............0cccccccccce. 
Raymond F. Bacon, Ph.D., Director, 


“Mellon's Institute of Industrial Research Should Stimulate South to 
Establish Similar Institutions”......................... 


David Wesson, Manager Technical Department, Southern 
Cotton Oil Co., 


“Relation of Chemistry to the Cottonseed-Oil Industry” 


F. B. Carpenter, Richmond, Chief Chemist Virginia-Carolina 
Chemical Co., 


“The Fertilizer Industry, Developed by Chemistry, and Its Relation to 
Agriculture”. .... Sree 


G. F. Loughlin, Ph.D., United States Geological asin 


“Lime for Chemical Industries in the South”.......... 


F rom Members of the Naval Commission Board, 
‘*‘National Preparedness’ Cannot Be Made Possible Except Througli 
the Development of the Gowth”............ccccecvccccccccsccencse,, 
“The South as Viewed by Noted Experts.” Some Striking | 
Statements from Special Articles in This Issue. . ves 


American Leaders in Science and Industry Discuss the South, 


IMPORTANT SYMPOSIUM EVER PRINTED, DEALING WITH THE RESOURCES AND 
POTENTIALITIES OF THE SOUTHERN STATES AND THE RELATION OF THIS SECTION TO 
THE NATION IN TIME OF PEACE AND WAR. 
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The MANUFACTURERS RECORD is sending a copy of this issue 


to every American member of the American Chemical Society, 


of 


the American Iron and Steel Institute, of the American Electro- 
Chemical Society, and to some thousands of other leading business 


men—manufacturers and bankers—throughout the country, 


in 


addition to its regular circulation. The issue will have a dis- 


tribution of over 27,000 copies. 


This, we believe, will be the largest and most desirable circula- 
tion ever given to any publication in this country in the interest 
of the development of any section of the country. It will he worth 


of the writers and of their splendid contributions. 
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CHEMICAL POTENTIALITIES OF THE SOUTH. fi 





My Country. ’Tis of Thee: The South’s Relation to the Nation in 
Peace and in War. 


conditions, the development of our country has been of a 

haphazard character. We have been doing pioneer work in 
utilizing the resources nearest to hand and most easily developed 
without giving any thought to a broad co-ordination of railroads 
of iron and steel and chemical industries, and of highways, taking 
no account of war possibilities nor considering the interdepend- 
ence of all agricultural and industrial activities. 


T': a very large extent, as seen now in the light of European 


We have viewed these things only from the standpoint of the 
pioneer who enters upon the settlement of a new country, having 
in mind merely immediate necessities without far-reaching con- 
sideration of what the future may bring forth. The pioneer’s 
method is the natural one; indeed, the only feasible one, consid- 
ering his facilities and his needs; but the pioneer advances his 
work to a higher order as rapidly as his environment and his 
mental attainments make possible. As a nation we are passing 
out of the pioneer stage. 

As we study this situation we realize that all that we have 
achieved is merely the clearing of the land, the pulling up of the 
stumps, the grubbing of the ground and the digging of the foun- 
dation for building our business structure. 

Is it not true in our industrial activities that until now we have 
been merely day laborers and apprentices and mechanics, utilizing 
the things immediately at hand for our daily work. 

Having passed through the stage of the apprentice and the 
mechanic, we are ready to take charge of the shop and begin to do 
business. We are now at a point where we can, as a nation, intel- 
ligently study our tools and see wherein the shop is deficient and 
wherein it is well equipped. We are beginning to know more 
about our raw materials and how to handle them to meet the 
world’s competition. 


Henceforth we must consider the United States as a great 
workshop—indeed, the workshop of the world—and it becomes 
necessary for us to study its size and its tools and its power equip- 
ment—its power being its people and its resources its tools—and 
to know what it has already accomplished in comparison with 
what it must do in the future. 

In round figures, the United States has about 3,000,000 square 
miles, or 6 per cent. of the total of 50,000,000 square miles of the 
world’s land area. 

We have about 6 or 7 per cent. of the world’s population. 





With a land area of 6 per cent. and a population of about 6 or 
7 per cent. of the world’s, we have accumulated $200,000,000,000 
of wealth, or more than 25 per cent. of the world’s accumulated 
wealth. 

We have 257,000 miles of railroad, or over 37 percent. of the 
total railroad mileage of the world. 

We are producing about 40,000,000 tons of pig-iron, or more 
than one-half of the world’s output. 

We are mining over 500,000,000 tons of coal, or nearly one- 
half of the world’s production. 

We produced last year 281,000,000 barrels of petroleum out of 
a total for the world of 426,892,000 barrels, or over 53 per cent. 
of the world’s output. 

We are growing more than 60 per cent. of the world’s cotton. 

We are annually growing between 5,000,000,000 and 6,000,- 
000,000 bushels of grain. 


The value of our manufactured output was over $24,000,- 


000,000 in 1914, and is now running at the rate of probably ove) 
$28,000,000,000 for 1916. 
Our agricultural products are now over $10,000,000,000 a year. 
In manufactures, as in agriculture, we have merely been 








Land area of South represented by white space on map, 945,071 
square miles, with three-fifths of the ocean and Gulf coast S 
line of United States. f 
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Outline map of the United States, showing geographical relation of South to the rest of the country 
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pioneering, whereas, henceforth, we shall be doing the advanced 
work that follows the chemist and the expert, with their scientific 
research. 

Our agricultural output of $10,000,000,000 a year, great as it 
is, can be almost doubled without much increase in acreage when 
we come to the full utilization of the work of chemistry and the 
highest science in fertilization and in agricultural methods. In 
this way soil fertility can be greatly increased, our average yield 
in grain and cotton and other things materially advanced, and in 
many cases doubled. In this field of activity the work of the 
scientist becomes as essential as in the upbuilding of manufac- 
tures and in the creation of industries in which chemistry is 
supreme. 

The achievements which have been made in agriculture, in 
manufactures and in wealth accumulation were possible because 
we have a country of almost illimitable natural advantages. We 
could hardly have prevented this amazing development even if we 
had sought to do so. Our natural resources and climatic advan- 
tages have fgrced this growth and our marvelous wealth and have 
given us our economic strength. 

While Europe is spending its billions and billions in destruc- 
tion, we are accumulating billions and billions out of construction 
activities. 

We are piling up wealth which makes us the envied of all the 
world. If there ever was, on the face of the earth, any country 
whose wealth and helplessness invited attack from the envy, the 
cupidity or the hatred of other nations, this is the land. Never 
was there a situation in the world’s history like it, and he who 
shuts his eyes to this danger is like the ostrich which buries his 
head in the sand and thinks no evil can happen to him because he 
cannot see his enemy. 

This war has demonstrated, as nothing else in human history 
has done, that civilization has not reached the point where all men 
and all nations are controlled by the spirit of Christianity. 

It becomes necessary for us, therefore, as we study the limitless 
wealth with which nature has endowed us, to recognize that our 
very riches are our danger, and henceforth, laying aside all sec- 
tional questions, seeking only the good of the whole country, and 
recognizing that there is no North, no South, no East, no West, 
but one common, united land, study our industrial and agricul- 
tural, commercial and railroad interests from the viewpoint of 
co-ordinating national development, and in this co-ordination 
safeguard the nation’s life should we ever, unfortunately, be 
engaged in war. 

No American in whose breast there burns a spark of patri- 
otism has a right, at this late day, to consider any economic or 
political question from the standpoint of sectionalism. He who 
would thus deal with any question would be recreant to his respon- 
sibilities to the nation and to civilization. It matters not what 
may have been his sectional bias in the past, the time has now 
come for the welding of the nation into one homogeneous whole. 
It might almost be said that the man who does not recognize this 
situation, and who thinks only of his own State or his own section 
and the relation which any material development has upon that, 
rather than upon the nation as a whole, is, in reality, not a patriot, 
for he is failing at a vital point in national character. It matters 
not whether this man be of the South and seek Southern develop- 
ment from a purely sectional viewpoint, or whether he be of the 
North or the West and seek the development of his section against 
some other, on sectional lines, he is in either case false to his coun- 
try’s welfare. The MANUFACTURERS RECORD would not if it could 
pull down a single industry North or West to transfer it to the 
South. There is room enough for all, but we would stress the 
supreme importance of building new industries in the South on 
the broad ground that “the development of the South means the 
enrichment of the nation.” 

The time has come—and the European war has intensified the 
truth of this as nothing else could have done—when North and 
South and East and West, in one glad refrain, should sing, “My 
Country, ’Tis of Thee.” It is not, “My Section,” nor “My State,” 
but “My Country.” 


THE RELATION OF THE SOUTH TO THE NATION’S 
PROGRESS. 


It is in this light and from this viewpoint that the MANUFac. 
TURERS RECORD, through this issue, is advocating, as it has done 
for the last third of a century, the upbuilding of the South. As it 
was impossible, from Lincoln’s viewpoint, for a nation to be part 
slave and part free, so it is impossible for a nation, without endan- 
gering its future, to be developed in spots, with all great industries 
concentrated in limited areas, while other sections are without 
industrial activities on a broad scale. Pre-eminently is this true 
as to the question of National Preparedness for peace or for war, 

If we look for a moment at the accompanying map, showing 
the South in relation to the United States, we shall be impressed 
with the truly remarkable strategic importance of this section to 
the nation. 

The South, with nearly one-third of the nation’s land area, has 
about three-fifths of the nation’s coast line. 

This coast line, on the Atlantic and the Gulf of Mexico, in its 
wide sweep encircles in part the very heart of the country. 

This area, which stretches from Maryland to Texas and from 
Missouri, bordering on Iowa, to the long arm which Florida 
thrusts out into the warm waters of the Gulf Stream, is vital to 
the nation’s existence. Here is a region which no American can 
overlook. Some, perchance, may have thought of the South as a 
small and distant section of our country, but this map impresses, 
as nothing else could do, the magnitude of the South in relation to 
the nation and the geographical location of the South as it bears 
on world commerce and on the life of the nation in time of war. 

The South’s drea of 945,000 square miles, out of 2,974,000 
square miles as the land area of the country, is probably richer in 
natural resources than any other equal area in the world. This 
is the testimony of many recognized authorities of other sections. 
In this issue many of the most noted experts in America, without 
bias or prejudice in favor of the South, tell of its amazing material 
advantages. This is the mighty, undeveloped asset of the country. 
Its development would mean the rounding out of national life and 
the creation of wealth in which the whole country would share, 
for it is not possible to utilize the South’s resources without bene- 
fiting every section from the Atlantic to the Pacific and from the 
Gulf to the border of Canada. 

Here is practically a virgin field, with amazing resources as 
yet only partly developed. These resources belong to the nation; 
their development means national wealth and national safety. 

The broadest and safest development of this country can only 
be secured by the broadest development of the nation’s greatest 
material asset, the South. So long as this section does not keep 
full step with the material development of other sections, there 
cannot be well-rounded national development or the fullness of 
national life. 

In brief, let us consider a few facts. 

The South, the most Anglo-Saxon region of America—if not 
of the world, considering the small intermixture of foreign blood 
with the white blood of the South—comprises about one-third of 
the country’s area and has nearly one-third of the country’s 
population. 

It has about three-fifths of the coast line of the United States. 

It produces the entire cotton crop of the country, or more than 
60 per cent. of the world’s supply. 

It is already growing considerably more than one-fourth of the 
nation’s grain crop and is making much more rapid progress in 
grain production than other sections. In 1915 the total value of 
the farm products of the South, including livestock, was about 
$3,600,000,000 out of a total of about $10,000,000,000 for the 
United States. 

The total value of its farm crops (not including livestock) in 
1915 was $2,600,000,000, compared with $4,180,000,000 for the 
rest of the country, and this year’s proportion, by reason of better 
prices for cotton, will probably be even larger. 

The South has about one-half of the standing timber of the 
United States and is producing over 56 per cent. of the lumber 
cut of the country. 

The grain crops of the South in 1915 aggregated nearly 
1,600,000,000 bushels out of a total for the country of 5,685,000,- 
000 bushels. 
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The South produces three-fourths of the sulphur of the world 
and absolutely dominates the world’s sulphur trade. 

It has about three-fourths of the coking coal supply of the 
country. 

It has 88,000 square miles of coal land, or double the entire 
coal area of Europe and nearly five times the coal area of all of 
Europe excluding Russia. It also has enormous areas of lignite. 

It is the center of oil and gas activity, and produced last year 
150,751,000 barrels, or nearly 54 per cent. of the oil of the entire 
country and over 35 per cent. of the world’s output of oil. 

It has over 5,000,000 undeveloped water-power, and which can 
be greatly increased by the scientific development of storage res- 
ervoirs. 

And yet, with all of these and many other natural advantages, 
greater, we believe, than those given to any other equal area on 
earth, it has not had the wonderful development of business and 
the marvelous accumulation of wealth seen in other sections, 
though its progress, as shown elsewhere, has indeed been great. 

The South’s resources should be utilized not only for the benefit 
of the investors, but for the betterment of the nation. Its intimate 
relation, from the viewpoint of its coast line and its natural re- 
sources, to the welfare of the nation, affording a foundation for 
the creation of wealth for the whole country, should make the 
National Government, the financiers, the chemists and the iron 
and steel men of the country recognize the supreme importance, 
from every point of view, of the fullest development of the South. 


TWO ANGLES FROM WHICH TO STUDY THE SOUTH. 
There are two angles from which to view the South. One is 


| the smallness of its present industrial development and wealth as 


compared with other sections. When viewed from that angle only 
we cannot boast of what has been accomplished, for then we have 
to contrast the capital invested in manufacturing in 1914 in six 
of the leading States of the central South, most richly endowed 


with mineral wealth, with the single State of Massachusetts, and 
we have the following: 


TOTAL CAPITAL INVESTED IN MANUFACTURING IN 1914 

Virginia . , $261 501,00 
North Carolina. 
South Carolina 
Georgia . °58 $49,000 
Alabama . 
ee : 211,423,000 


$1,401, 888.000 


$1 5 18,961,000 


Total.. 
Massachusetts . 


These figures show that the one State of Massachusetts, having 
only 8000 square miles of area and practically without any nat- 
ural advantages in the way of raw materials, in 1914, had $146,- 
000,000 more capital invested in manufacturing within the limits 
of the State than the six Southern States named, whose resources 
baffle description, had invested in industrial activities. 

The entire capital invested in manufacturing in the sixteen 
Southern States, which include Missouri and Oklahoma and the 
District of Columbia, was $3,487,000,000. These figures loom 
large until we stop to remember that Pennsylvania has invested 
in manufacturing, or had in 1914, the year for which all of these 
figures are given, a total capital of $3,149,000,000, while Illinois 
had $1,943,000,000 and Ohio had $1,677,000,000. 

By contrasting these figures the South’s industrial develop- 
ment seems very small. The true way, however, of looking at 
this situation is to give free rein to the imagination and forecast, 
based on natural advantages, the amazing advance that the South 
is destined to make as year by year these resources become better 
known and their development is more vigorously pushed, and as 
its growth gathers the momentum of capital to match the indus- 
trial capital of the New England States as well as of the central 
West. 

Viewing the South from the other angle, the situation appears 
altogether different. When we compare the population of the 
United States in 1880 with that of the South at the present time, 





‘COLORADO: 





- HK ANS 
NEw 
L 
ot 
ME xXxt?eCO — 
\ 7 é x 





i 






TAME MICHIGAN 


; west ‘ 

; | 

a GIN: 
—— ~~ vIR J \s 


9 9 c fo 


The black space Indicated by Figure 1 represents approximately the Lake Superior ore fields, which produce nearly 90 per cent. of the Iron ore output 
of the United States., and that represented by Figure 2 indicates the limited area in which nearly all of war munitions, of guns, large and small, explosives, 


etc., are produced. The danger of the whole situation is apparent. 
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and some of the striking phases of industrial development in the 
South with the United States in 1880, we gain a better idea of 
what the South has really achieved in rebuilding its fortunes since 
the complete wreck and ruin of the Civil War. It is not out of 
place to remind readers of the MANUFACTURERS RECORD that for 
four years the South, with all of its ports blockaded, with its west- 
ern border cut off from communication by a land blockade as close 
as that of the water blockade by the Union Navy, starting without 
a Government, without an army or a navy, without munition 
plants, for four years maintained the unequal struggle against 
overwhelming odds until at the close of the war there was abso- 
lutely nothing left but a thin gray shell which then completely 
collapsed. 

The South had exhausted itself in the struggle. It had used up 
its livestock to feed its soldiers. It had paid its bills in promises 
which had nothing on earth but faith to back them, and at the 
close of the struggle its exhausted armies of exhausted men had 
to go back to exhausted farms. Without implements or capital, 
with its labor system completely disorganized and its former 
slaves, for ten years, masters in the legislative halls of many of 
its States, it had to meet conditions which few people in the his- 
tory of the world ever had to face. 

In addition to the loss of some hundreds of thousands of its 
foremost men on the battlefield and through disease due to war 
and to the complete sweeping away of all wealth and the de- 
struction of homes and.cities, the South for years had to face a 
steady drain of emigration due to the lack of employment such as 
no other country in modern times has ever had to meet. Between 
1865 and 1900 about 3,500,000 Southern whites went entirely be- 
yond the borders of the Confederacy and helped to create the 
prosperity of other regions, while about 1,500,000 went out into 
Texas and other parts of the Southwest. This made a drain on 
the central South from Virginia to Mississippi of about 5,000,000 
whites, sapping the vitality of this section and throwing on those 
who remained the burden of the re-establishment of law and order, 
the saving of the South to Anglo-Saxon civilization, the develop- 
ment of business and education, and the maintenance of all that 
makes for human advancement. 

It is in the light of such a situation as this that the South’s 
progress should be studied, for in no other way is it possible to 
fully measure what has and what has not been done. When 
studied from this angle we can see that the South of today, judged 
by what it has already achieved, has a wonderful future before it. 
A few figures, which could be indefinitely extended, contrasting 
the United States of 1880 and the South of 1915, bring out the 
progress of the South most strikingly: 


United States The South 

in 1880. in 1915. 
a er ere 50,396,000 35,235,000 
Land area, square miles... 2,974,159 945,088 
Capital in manufactures...... . $2,799,273,000 $3 ,487,000,000 
Active spindles in cotton mills.... 10,653,000 *13,3C0,000 
Active looms in cotton mills. 226,000 270,000 
Pounds of lint cotton used 750,344,000 1,919,811,000 
Coke made, tons. 3,338,000 6,300,000 
Lumber cut, feet............ 18,125,432,000 20,865,000,000 
Value of agricultural products. . $$2,212,541,000 +$2,600,000,000 
Coal mined, tons............ 71,482,000 142,887,000 
Petroleum produced, barrels... 26,286,000 150,751,000 
Phosphate mined, tons.... 211,000 $3,111,000 
Portiand cement, barrels............... 42,000 15,431,000 


*To which might be added about 500,000 spindies now being installed or 
contracted for to go into new mills. 

‘Does not include value of livestock products. 

‘1913 output used because of normal conditions before the European war. 


Thus while the South has 15,000,000 less population than the 
United States had in 1880, its agricultural and industrial interests 
as measured by capital invested in the latter and the value of the 
output of the former far exceeds all that the 50,000,000 people of 
1880 were doing in agriculture and manufactures. 

The consumption of cotton in Southern mills is about two and 
one-half times as much as the consumption of cotton in all United 
States mills in 1880. 


The capital invested in manufactures in the South now exceeds 
by $697,000,000 the total capital invested in manufacturing in 
the entire country in 1880. 





The output of coke in the South is nearly twice as great as the 
output of coke in the United States in 1880. 

The production of coal is almost exactly twice as great in the 
South at present as was the production of coal in the United States 
in 1880. 

This section is now producing nearly six times as much petro- 
leum as the United States itself produced, and in the output of 
phosphate and sulphur and Portland cement the change is so great 
that percentages fail in telling the story, for to a large extent the 
phosphate, the sulphur and the cement industries are creations 
since 1880. 

If the South, hampered by all of the adverse conditions under 
which it labored for many years after the war, retarded in its 
development by the concentration of all the power of the financiers 
of the East upon the development of the East and the West, to the 
exclusion of the South—a condition which existed for so many 
years and which, to some extent, still exists—has been able to fight 
its way upward until in the industries mentioned and in many 
other lines of activity it is so far ahead of what the entire country 
had achieved up to 1880, who shall set the measure of its future 
growth, now that the world’s interest is being centered upon this 
section, and now that the foremost chemists and metallurgists of 
this and other lands are realizing that it has advantages not 
vouchsafed to any other equal area on earth? 


The experts who through this issue are helping to make 
known the potentialities of the South are rendering a great 
service to the nation. They are giving the weight of their 
authority to a combined statement of the resources of this sec- 
tion, and in doing this are helping to lay the foundation for the 
broadening of the life of the South, and that means the broad- 
ening of the life of the nation. On behalf of the South the 
Manufacturers Record would express its appreciation of the 
quickness and the interest with which they responded to its call 
for their views upon this section and its chemical and industrial 
resources. 

In the matter of national preparedness, a subject which must 
command the attention of all thoughtful men, it is easily seen 
that the only possible insurance policy that can be issued to 
guarantee the safety of this country in time of war is in the 
hands of the South. It can offer to the nation a policy based on 
resources which, if utilized by the business men of the nation 
through the development of this region, will safeguard it in 
time of war and vastly enrich it in time of peace. 


THE DANGER TO THE COUNTRY SO LONG AS EXISTING 
CONDITIONS IN IRON AND STEEL AND MUNITION 
CONTINUE UNCHANGED. 


Map No. 2 is intended to show by the black spots approxi- 
mately the relation to the rest of the country of the Lake Superior 
iron-ore district and of the small territory on the Atlantic coast 
where nearly all of our war munitions are produced. 

The limited area of these two spots, marked by figures 1 and 2, 
are in striking contrast with the area of the whole country. The 
danger of depending upon an ore supply contiguous to another 
country and of a munition supply in a limited area along the 
Atlantic coast, and subject to capture, cannot be better indicated 
than by this map. 

Figure No. 1 in this map represents the Lake Superior iron- 
ore district, which last year produced 46,944,254 tons of ore out 
of a total of 55,526,490 tons for the United States, or 84.5 per cent. 
This year the Lake Superior district will produce probably be- 
tween 55,000,000 and 60,000,000 tons, which will be a larger per- 
centage of the total than the figures of last year. 

The arrows indicate the water routes of this ore through the 
Sault Ste. Marie or Soo canals on the American and Canadian 
sides. The ore passes through these canals and down the lakes to 
Chicago, Gary, Detroit and other ports. From some of these Lake 
points the larger proportion of it is shipped by rail to Pittsburgh 
and other Pennsylvania furnaces. 

As the average metallic contents of the Lake Superior ores are 
somewhat higher than the average of other sections, that district 
furnished the raw material for about 90 per cent. of the pig-iron 
output of the United States. When to this we add the foreign ore 
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imported, we have two sources of supply, from which nearly 95 
per cent. of the steel production of the country is produced. 

If this small ore district contiguous to Canada were captured 
by an enemy, about 90 per cent. of our iron and steel output would 
almost instantaneously cease, as stock sufficient for a few months 
only is carried, and the output of the mines and the capacity of 
transportation on the Lakes is taxed to the very utmost to take 
care of the daily needs of the furnaces. Or if the Soo Canal were 
blocked by dynamite or by capture, this ore supply would be in- 
stantaneously cut off. Thus, by the capture of the Lake Superior 
district, or by the blocking of the canals, 90 per cent. of our iron 
and steel output would be shut off, making it impossible for us to 
continue defense against an enemy who had captured that district 
or closed the canal, because it would then be too late to open up 
new mines and build new plants. 

The capture of that district would compel us to accept any 
terms our conqueror dictated. 

Is it wise to take so great a risk? 

Figure 2 indicates the limited area along the Atlantic coast, 
stretching from Massachusetts to Virginia, in which is concen- 
trated practically all of the munition-making industry of the 
country. Here are most of our powder mills, our gun shops, our 
shell-producing plants and our rifle-making industries. In this 
little stretch of territory along the border of the Atlantic coast 
from Massachusetts to Virginia are concentrated practically all 
of the munition-making industries which would be our only source 
of supply in time of war. The stretch of country from this little 
black section to the Pacific coast and to the Mexican line is almost 
bare of munition-making industries. Our country, with its more 
than 100,000,000 people, with its resources in iron and coal and 
other minerals, is dependent upon one little area on the Canadian 
border as the basis for 90 per cent. of its steel and upon another 
little spot along the Atlantic coast for practically all of its war 
munitions. That the Lake Superior ore district could be captured 
and that the Soo Canals could be blocked are known to every intel- 
ligent man who has considered the matter. 





The capture of the Atlantic coast munition section by an invad- 
ing enemy—and every army and naval officer will say that under 
present conditions and for some years to come such a capture 
would be entirely feasible—would completely shut off our supply 
of guns and ammunition and make practically impossible for years 
to come any successful defense. 

Is it wise for the nation to live in such a fool’s paradise of 
imaginary safety? 

The production of iron ore in the United States for the years 
1910, 1914 and 1915 was as follows: 


lyl4 1915. 


States. Tons lous 








Minnesota 21,946,901 13,464,660 
Michigan 10,796,200 12,514,516 
Alabama .. 4,838,959 09,354 
Wisconsin . 886,512 1,005,388 
New York.... 998,845 
New Jersey... 415,234 
Pennsylvania 363,309 
Virginia . 348,042 
Tennessee . 284,185 
ee a . saeeese <weknee 313,878 115,701 
West Virginia, Kentucky, Maryland, North Carolina 143,687 71,953 
Missouri .. 78,341 4), 290 
Chio ... 22,320 3,455 
Other States 1,050,715 501,558 

Total 57,014,906 41,439,761 526,190 

Of this the production in the Lake Superior district was: 

191 1914 1915 
States Tons. Tons. Tons 

Minnesota 31,966,769 21,946,901 }, 464,660 
Michigan 13,303,906 10,796,200 12,514,516 
Wisconsin 1,149,551 886,512 1,095,388 

Total 46,420,226 33,629,613 47,074,564 


The percentage of the total production for 1910 was 81.4 per 
cent.; for 1914, 81.1 per cent., and for 1915, 84.8 per cent. 

While the iron-ore section of Wisconsin is included in this map, 
the figures given for that State show that the output there is small, 
Minnesota and Michigan being the chief producers. 
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THE SIXTEEN SOUTHERN STATES. | 
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Comparison of the South and Eight European Countries. 


CO Oa ee 


The eight European countries named 


This outline map is intended to show that the area of the United Kingdom, 
considerably less than that of the South. 
with the South. 





Area 
Square Miles 

reer ye 945,088 
. 873,834 ee? 


Germany, France, Norway, Sweden, Denmark, Holland and Belgium is 


The blocks representing different countries indicate their relative area and their aggregate area as compared 


In natural resources the South is in many respects far ahead of the combined resources of these eight European countries. 
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Though Pennsylvania produces nearly one-half of the iron out- 
put of the United States, it mined last year only 363,000 tons of 
ore, the ore production of that State having steadily decreased for 
many years. 

The supply of Lake and foreign ores could be instantaneously 
shut off in the event of war. Until this situation is changed by the 
larger utilization of the ores of the South and Southwest, through 
the active co-operation of the leading iron and steel men and finan- 
ciers of the country, all talk of “National Preparedness” is but a 
visionary dream that cannot be realized. Indeed, all talk of “Na- 
tional Preparedness,” so long as these conditions last, will tend to 
give our country a false sense of security and thus add to its dan- 
gers if we do not utilize the present situation to develop munition- 
making, armor-plate manufacture and iron and steel production 
far away from the seacoast and in regions not dependent in any 
way upon Lake Superior or foreign ores. Every failure to recog- 
nize this situation will directly and deliberately endanger the 
safety of the nation. 

National safety, therefore, as well as the rounding out and the 
co-ordinating of the industrial interests of the country, absolutely 
demands the recognition of this situation and the development, 
far away from the coast and from dependence upon Lake ores, of 
the abundant resources available for iron and steel, munition- 
making and chemical industries in the South and Southwest. 

At the present time the iron and steel and kindred interests of 
the East and West are crowded to the utmost limit of their ca- 
pacity, a condition brought about largely by the enormous war 
orders. 

It would be a narrow and sectional view to take if the leaders 
of the country should satisfy themselves to secure out of this busi- 
ness the largest present profit possible, without regard to the 
future welfare of the country. It would be a narrow and selfish 
point of view for them to feel that they could afford to continue 
to concentrate their efforts upon the largest production of iron 
and steel and chemicals and munitions of war in existing plants 
and in plants that are now being built in older sections and fail to 
take account of the dangers we now face. 


The safety of the Nation in the future may some day de- 
pend upon the broad development at present of the chemical 
and metallurgical interests of the South and Southwest. 


According to the reports of scientists, the total production of 
petroleum in the Oklahoma, Kansas and Gulf section of the South 
has amounted, since the beginning of petroleum production in 
these States, to 955,000,000 barrels. 

These scientists, however, are willing to state that the possible 
future production in these States can be at least 3,982,000,000 
barrels, and this, too, without counting discoveries in oil which 
may yet be made along the Gulf coast or in other portions of these 
States not yet known as oil fields. 

Moreover, owing to chemical developments, it is estimated 
that in the future oil will give in final results 100 per cent. more 
efficiency than in the past. Therefore, instead of the Oklahoma- 
Kansas and Gulf coast sections having exhausted about 24 per cent. 
of their oil, they have in reality used only about 12 per cent., count- 
ing on efficiency rather than on quantity. 

According to the testimony of experts, the South has at least 
2,500,000,000 tons of iron ore, and it has twice as much coal area 
as all of Europe, with other materials which could be made the 
basis of an industrial development and a “preparedness” campaign 
great enough to safeguard the nation’s life in time of war and t6 
enrich it in time of peace. 

The country is now dependent upon Lake Superior ores for 
about 90 per cent. of its,iron and steel output and upon these same 
ores and the iron and steel from them for its armor plate, and for 
its warships and for the guns with which to equip them, while 
for explosives we are depending upon Chile, thousands of miles 
away, for the nitrates without which explosives cannot be made; 
though unnumbered millions of tons of nitrates can be extracted 
from the atmosphere and the South has the water power that could 
be made available for doing this. This now wasted water power, 
running its course idly to the sea, and this atmosphere—unutilized 
- so far as nitrates are concerned—could be made the basis for pro- 
ducing all the nitrates that we might ever need in case of war, and, 


at the same time, furnish the basis for the fertilizers needed to 
restore our wasted soil and guarantee foodstuffs to the country. 

At Muscle Shoals on the Tennessee River there is available 
power greater than that thus far developed at Niagara, or over 
500,000 horse-power. The utilization of this, the greatest single 
power site in the South for the establishment of a nitrate plant 
commensurate with the needs and with the situation, would guar. 
antee the nation in time of war an ample nitrate supply for its 
explosives and guarantee an increasing supply of fertilizers at a 
lessened cost to meet the demands for foodstuffs, which treads hard 
upon the heels of supply. With a development such as this, that 
region could be a radiating point from which would go out influ- 
ences of mighty moment for advancing agriculture and for lessen- 
ing the cost of food production, while safeguarding the nation’s 
life for foodstuff in peace and for foodstuffs and explosives in war. 

It is difficult to exaggerate this Southern situation. That the 
MANUFACTURERS RECORD is not over-enthusiastic in its statements 
about the South may easily be seen by a study of the special arti- 
cles in this issue. For instance, Dr. John C. Hebden, one of the 
leading scientists of the country, who is proving his faith by his 
works, says of the section stretching from the Potomac to the 
Alabama that it “probably contains a greater variety of mineral 
wealth than any other section of the globe.” Dr. Allerton S. Cush- 
man, Director of the Institute of Industrial Research of Washing- 
ton, refers to “the almost limitless possibilities which lie ahead” 
of the South. Dr. Arthur C. Little, of Boston, former President 
of the American Chemical Society, writes: “The world has yet 
to learn that no region on earth can compare with the Southern 
States as a locus for chemical industry,” and he also adds, “All the 
basic raw materials for a highly diversified chemical industry, 
conducted on a scale of magnitude which could supply the world, 
are available in super-abundance in the South.” Dr. H. D. Ruhm, 
a widely known scientist, refers to the South as the “storehouse” 
of the nation because of its great riches of minerals awaiting capi- 
tal and chemical skill. E. C. Eckel, Economic Geologist and Engi- 
neer, credits the South with 500,000,000,000 tons of serviceable 
coal and 2,500,000,000 tons of available iron ore. 

Dr. W. R. Whitney, of the Research Laboratory of the General 
Electric Company, says the South has 5,000,000 undeveloped water 
power or 10 times the amount developed at Niagara and nearly 
equal to all that has been developed in the country. 

Mr. Frank S. Washburn, one of the foremost authorities of the 
United States, says: “Nature has showered possibilities upon the 
Southern States beyond every other section of the United States,” 
and, referring to the possibilities of utilizing the water-powers of 
the South for the production of nitrates and the manufacture of 
fertilizers, adds: “We see in the South, therefore, a most fortui- 
tous combination of natural advantages, making for the produc- 
tion and utilization of a cheaply manufactured and cheaply dis- 
tributed fertilizer. Nowhere else in the United States do these 
conditions exist.” 

We cannot too strongly urge upon our readers the importance 
of a thorough study of every one of these special articles. The 
man who knows the facts presented in them will have a liberal 
education about the South and its relation to the country. He 
will know this section as he has never known it before, for there 
is probably no one man even among these great scientists who 
knows all of the facts about the South which can be learned 
through a study of this symposium. We venture to say that even 
such men as Dr. Remsen and Dr. Herty and Dr. Little and others 
will, in a study of this issue, learn many facts with which they are 
not now acquainted. If that be true of them, how much more 
true is it of the general business men, merchants, manufacturers, 
bankers and others, who have never had such an opportunity of 
thoroughly studying the South. 

We have not sought in this issue to cover every detail of chemi- 
cal potentialities; we have not sought to attract attention by any 
unusual cover design, or other features often used to make such 
special issues command attention. On the other hand, we have 
sought to make this issue as plain and simple and solid as the 
character of the men who are contributors to it, and the character 
of the articles which they have written. We send it forth to the 
world as a special contribution toward making known the re- 
sources of the South and how the development of these resources 
will enrich the nation in peace and save it from destruction in war. 








eng 
sub 
the 
bus 
dist 
cov 
foll 
and 


inte 
mel 
mor 
gas 
oxy; 
cove 
afte 
of o 
Nor 
( 
rich 
He | 
evid 
cove 
it se 
shov 
nitre 
expl 
with 
s 
discc 
are | 
pend 
Chlo: 
throa 
in th 
the a 
of gr 
in wi 
chlor: 
Sches 
wido\ 
Le 
liant- 
and i; 
write! 
by th 
has b 
IR: 
or che 
Harva) 
South ; 
of Fra 
Society 
Cheag 
iSe9-19]; 
1901, ay 
Theore 
or Org; 


ments 
“Chemi 


1, 1916, 


| 


ded to 
itry. 
ailable 
r over 
single 
> plant 
| guar- 
for its 
‘s ata 
is hard 
s, that 
> influ- 
lessen- 
ation’s 
n war. 
iat the 
2ments 
il arti- 
of the 
by his 
to the 
1ineral 
Cush- 
shing- 
uhead” 
‘sident 
as yet 
ithern 
All the 
lustry, 
world, 
Ruhm, 
10use” 
¥ capi- 
Engi- 
ceable 


eneral 
water 
nearly 


of the 
on the 
ates,” 
ers of 
ire of 
ortui- 
roduc- 
y dis- 
these 


‘tance 

The 
ibera! 
. He 
there 
; who 
arned 
; even 
thers 
ry are 
more 
irers, 
ity of 


hemi- 
y any 
such 
have 
s the 
acter 
o the 
e re- 
urces 
war. 











—- 


September 14, 1916.] 


CHEMICAL POTENTIALITIES OF THE SOUTH. 53 











Chemical Science and Chemical Industry. 


By Ika Remsen, Ph.D., LL.D., 


HEMISTRY is the science which deals with the composition of things 

and with the changes in composition which these things undergo. When 
a chemist is given a substance he asks, first, What does it consist of? second, 
How can it be decomposed? and, 
third, How can it be made? To be 
sure, a great many other ques- 
tions arise in the course of his 
efforts to answer these three. A 
good illustration is afforded by 
that important substance, water, 
which plays such a_ controlling 
part in the world. Until the latter 
part of the eighteenth century 
water was regarded as an ele- 
ment, that is to say, as a sub- 
stance which cannot be decom- 
posed into simpler things. This 
idea came down from the earliest 
times and was part of one of the 
oldest chemical theories, accord- 
ing to which all things in the uni- 
verse consist of the four ele- 
ments—earth, air, fire and water. 
Towards the end of the eighteenth 
century Priestley and Cavendish 
in England, Scheele in Sweden 
and Lavoisier in France, while 
engaged in the study of gases, showed that water consists of two gaseous 
substances—hydrogen and oxygen; that it is formed when hydrogen burns in 
the air, that the air consists of oxygen and nitrogen, and that burning or com- 
bustion consist in the union of the burning substance with oxygen. These 
discoveries furnish the basis of scientific chemistry. They were great dis- 
coveries. They were fundamental. All chemical investigation in the century 
following and down to the present time has felt the effect of these discoveries 
and in a large sense has been the result of them. ° 

Who were these men? Priestley was a Unitarian clergyman who became 
interested in gases by seeing the bubbles formed on the surface of the fer- 
menting liquid in a brewery near his house in Birmingham, England. He did 
more than anyone else has ever done in the way of showing how to work with 
gases, and he discovered a number of gases. His principal discovery is that of 
oxygen—probably, all things considered, the most important chemical dis- 
covery ever made. His theological views did not please his neighbors, and 
after his dwelling had been mobbed, and he had been subjected to a number 
of other incivilities, he emigrated to America and took up his residence at 
Northumberland, Pennsylvania, where he lived until his death. 

Cavendish was said to be “the richest scientific man and the most scientific 
rich man of his time.” His sole pleasure in life was scientific investigation. 
He was a recluse almost unknown to his cotemporaries. He worked alone and 
evidently without any thought of fame. Yet his name is immortal. His dis- 
coveries have exerted a lasting influence. Among them is one without which 
it seems doubtful whether the present disastrous war could continue. He 
showed that when electric sparks are passed through air the oxygen and 
nitrogen combine, and with water the product forms nitric acid. Now all 
explosives are made with the aid of nitric acid, so that it may be said that 
without nitric acid modern warfare would be impossible. 

Scheele was a poor apothecary in Stockholm. He made a larger number 
discoveries than any other chemist. The two that stand out most prominently 
are oxygen and chlorine. His discovery of oxygen was made quite inde- 
pendently of Priestley’s, and, curiously enough, in the same year, 1774. 
Chlorine is a disagreeable, yellowish-green gas that acts disastrously upon the 
throat and lungs, causing death in a short time. This is one of the gases used 
in the present war, the effects of which have so frequently been described in 
the accounts of the fighting on the western front. But chlorine is a substance 
of great practical value as a bleacher and disinfectant; as a solvent for gold 
in working up low-grade gold ores; and in the manufacture of chloroform, 
chloral and a large number of products useful in the dyestuff industry. 
Scheele remained poor until his later days, when he married a well-to-do 
widow. 

Lavoisier was one of the most brilliant chemists—perhaps the most bril- 
liant—the world has known. He did an immense amount of valuable work 
and is often called the founder of chemistry. A well-known French chemical 
Writer has used these words: “Chemistry is a French science; it was founded 
by the immortal Lavoisier.” Of course, this statement can be criticized, as it 
has been, severely, but it remains true in a large sense, and we need not 





IRA REMSEN, Pb.D., LL.D. 


IRA REMSEN, educator, chemist, author; president emeritus and professor emeritus 
i cheinistry, Johns Hopkins University; LL. D., Columbia, Princeton, Yale, Toronto, 
warvard, Pennsylvania College, University of Pittsburgh; D. C. L., University of the 
outh ; foreign member Chemical Society of London; honorary member Chemical Society 
. France ; president of the National Academy of Sciences, 1907-1913; medalist of the 
piety of Chemical Industry, 194, and president 1909-10; Willard Gibbs Medalist of the 
pe Section of the American Chemical Society ; editor of American Chemical Journal, 
hed professor Of chemistry, 1876-1913; president of the American Chemical Society, 
T 1, and president of Johns Hopkins University, 1901-1913. Author, “The Principles of 
heoretical Chemistry,” 1876; “An Introduction to the Study of the Compounds of Carbon, 
md Organic Chemistry,” 1885; “Introduction to the Study of Chemistry,” 1887; “The Ele 
ents of Chemistry,” 1888; “Inorganic Chemistry,” 1889; “A Laboratory Manual,” 1889 ; 
Chemical Experiments,” 1895; also many scientific artides and addresses. 


Johns Hopkins University 


quarrel with it. Lavoisier was undoubtedly the first one clearly to recognize 
the significance of the discovery of oxygen, and his work showed what role 
oxygen plays in combustion. Up to his time the prevailing theory in regard 
to combustion was what is known as the phlogiston theory, according to which 
combustion is due to the escape of an imaginary subtle substance called 
phlogiston. A substance that could burn was supposed to contain this subtle 
thing. One that could not burn was supposed not to contain it. That theory 
had a tremendous grip on the minds of chemists for about a hundred years, 
and even the wonderful work of Lavoisier, which is so convincing, did not 
cause the complete overthrow of this theory. Priestley and Scheele, for 
example, whose work furnished Lavoisier with the clue to his great conclusion, 
were not convinced and remained phlogisticians to the end of their days. 

Lavoisier paid a large price for his brilliant career. He was beheaded in 
the French revolution. 

I have called special attention to the work of these men and to the men 
themselves because they illustrate the highest type of work and of men 
that have brought about the advance of chemistry. 

It would be interesting to take up briefly the work that followed and to 
characterize the important discoveries which form the groundwork of the 
present science; but that would mean writing a concise history of chemistry. 
That, of course, is out of the question under the present circumstances. | 
shall, however, refer to a few of the,most conspicuous and important of the 
great discoveries that have led to the development of the science, for it is 
well for all who are interested in chemistry and its applications to bear in 
mind the record of the past. This record teaches a lesson of great importance 
to the present. 

The atomic theory has contributed greatly to the advance of chemistry. 
It has controlled the thoughts of chemists for over a hundred years, and, 
though at times it has been treated disrespectfully and attempts have been 
made to abandon it, it is stronger today than ever. It is difficult to see how 
we could get along without it. It is far from perfect, but it serves its purpos« 
admirably, and in the meantime is being perfected. It has given us a simple, 
intelligible language in which it is possible to tell the story of chemical 
changes, so that those who know the language can understand without diffi 
culty. It is thus an aid to thought, and has no doubt by virtue of this fact 
been responsible for many discoveries. 

We owe to Dalton the suggestion of this theory, which seems to have come 
to him almost as a gift from Heaven. For the facts known at that time, the 
beginning of the nineteenth century, were not sufficient to justify the theory. 
As is often the case with those whom we call geniuses, he saw far beyond the 
facts, and it remained for those who followed him to show that the theory is 
in accordance with all the known facts. 

Dalton was a poor English schoolteacher, at first near Manchester and 
afterwards in that city. He had only the most inadequate resources for his 
work, and his time was largely taken up by his daily duties as a teacher. A 
statue has been erected to his memory in the city where he worked so long, 
and I am glad to be able to say that the chemical laboratory of the Johns 
Hopkins University, which for so many years was under my guidance, has 
always been known as Dalton Hall. All chemists honor this simple, modest 
worker, for, as the years go by, it becomes increasingly evident that chemistry 
owes an enormous debt to him. 

Berzelius, a Swede, undertook to determine by careful analysis whether 
the ideas of Dalton are or are not well founded. In order to accomplish his 
purpose it was necessary for him to devise and improve the methods of ana- 
lytical chemistry. His influence was great and he was recognized as the leade: 
of his time. Ambitious young men who wished to study chemistry went to 
him from other countries. One of these, Wéhler, so long at Géttingen, has 
given us a charming account of the laboratory of Berzelius. It was simplicity 
itself. A table, a cook stove, a tub with water and the necessary bottles, and 
Anna, the cook, who, in addition to preparing the meals and performing the 
other household duties, also acted as laboratory servant—these made up the 
furniture. 

Now I must speak of Liebig, the most influential chemist of the 19th 
century—a most remarkable man. His opportunities for study in early life 
were very poor in his native country, Germany. He was able, however, to go 
to Paris, where there were at that time a number of active workers in chemis- 
try. He was received into the laboratory of Gay-Lussac. Here he continued 
an investigation which he had begun while still at home. His chemical 
curiosity had been awakened by seeing a showman make fulminating mercury 
and perform experiments with it. This led him to the study of substances 
related to cyanogen, which he continued for a number of years. At the age 
of 23 he was appointed professor in the University of Giessen, and proceeded 
at once to establish a laboratory for students of chemistry, which was the 
first chemical laboratory in the world open to students. Up to that time it 
had only been possible to gain access to the laboratories of the masters by 
favor. The influence of this crude laboratory at Giessen was immense 
Students flocked thither from all parts of the world and many of these became 
leaders in their native countries, so that for many years Liebig did more than 
any one to advance the science of chemistry. It was he who introduced the 
methods of instruction which still prevail in their essential features. In his 
laboratory for the first time advanced students were allowed to take part 
in the investigations that were in progress and were thus encouraged and 
shown how to become investigators themselves. And many important investi- 
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gations were carried out in that laboratory, but of these I cannot tell here. 
What I must tell, however, and it is this that I have had in mind since I 
began writing this article, is that Liebig is the founder of the methods which 
are responsible for the great progress of industrial chemistry. He taught the 
important truth in season and out of season that chemical industry is de- 
pendent for success upon two things: First, thorough training in the science; 
and second, the investigating spirit. Now the world recognizes this truth, 
and progress in chemical industry is rapid, though nowhere has the influence 
of Liebig’s teachings been felt to the same extent as in Germany. 

Another lesson taught by Liebig is one which, in our haste, we are apt to 
forget, and yet it too is of fundamental importance. It is that progress in 
chemistry depends upon perfect freedom of thought. If the question of utility 
had been raised at the begnining of those investigations which have been 
principally responsible for the advancement of the science, that advancement 
would certainly have been much slower than it has been, and it is probably 
safe to say that there would have been no advancement. 

I am aware that this proposition will not be accepted by all. I have, in 
fact, been trying all my life to convince my fellow-men of its truth, and I know 
that in many cases—probably in most cases—I have failed, but I must make 
at least one more effort. 

The proposition in brief is this: In order that chemistry may make prog- 
ress it is absolutely necessary that investigators should not be hampered by 
the fateful question of what use is this work likely to be? If any one of my 
readers who has reached this point is inclined to stop here and make uncom- 
plimentary remarks about the writer, let me ask him to read on. Perhaps he 
may acquit me of the charge of being a hopeless, foolish idealist. A very dis- 
tinguished American with whom at one time I was thrown into rather close 
relations asked my help in making some appointments. I submitted a short 
list of names to him and he asked in regard to each one: “Is he a practical 
man?” and “Is he an idealist?” I was able to answer “Yes” to every question, 
for I had been careful to select men who were practical and who were also 
idealists. Then the questioner explained as follows: “When I ask a prac- 
tical man whether the man he is recommending is an idealist, I often find 
he thinks I mean a d—— fool; and when I ask a thoroughgoing idealist 
whether the one he recommends is practical, the chances are that he thinks 
] mean something base.” It is clear that much misapprehension exists as 
to the significance of the expressions “practical man” and “idealist.” Now, 
I claim to be both. But I don’t think I should be a good “practical man” if 
I were not something of an idealist, and I don’t think I should be a good 
idealist if I were not practical. I hope my readers will not accuse me of being 
something base or adopt the alternative suggested by the remarks above 
quoted. 

To come back to the proposition which I am defending. There is, I sup- 
pose, no question that the chemists already named in this article were great 
chemists and that their work was largely responsible for the earlier advances 
of chemistry. Let me name them again—Priestley, Scheele, Cavendish, Lavoi- 
sier, Dalton, Berzelius, Liebig. Were these practical men in the narrower 
sense? If by the expression is meant men who ask at every turn of what 
use is this likely to be, I must answer emphatically “No.” Two of those 
in the list did undertake investigations with a direct utilitarian object. These 
are Liebig and Lavoisier, and it is no doubt true that some of their work 
of this kind was of great value, but their purely scientific work did much 
more to advance chemistry than their so-called practical work. 

But perhaps some of you will ask, “Is the advancement of chemistry an 
end in itself?” I answer “No.” The advancement of chemistry is of impor- 
tance only in so far as it contributes to the welfare of mankind. I want to 
get as much out of it for humanity as possible. In order to get the best results, 
however, two things are to be borne in mind: First, we must get knowledge of 
the fundamental facts; and second as this knowledge increases the results will 
be felt in all the applications of chemistry. In other words, cultivate the pure 
science to the fullest extent. Every advance in the pure science will be felt 
in the applications. 

Now I think I can redeem myself. You will all admit that the more thor- 
oughly a science as such is developed the better the chances of the industries 
which depend upon the applications of the science. Will you also admit that 
the progress of a science as such is hampered by the introduction of utili- 
tarian suggestions? I hope so. That does not end the matter by any means. 
So far as chemical industry is concerned it only begins it. Chemical industry 
has its own problems which in a sense are distinct from the fundamental 
problems of the science as such. They are important problems. They are 
difficult problems. They are interesting problems. They often call for as 
great intellectual power and as great experimental skill as the problems of 
the science as such. The difference between the two is this, that one kind 
of work leads to results of direct, immediate value, the other leads to results 
that are of indirect value. But, let me emphasize again the truth that the 
applications of a science are dependent upon the state of that science. 

By what I have said I do not mean to imply that a science is of value only 
in so far as it contributes to the material needs of mankind. There are in- 
tellectual needs to be satisfied as well, and moral needs. Increased knowledge 
of the universe must tend to improve man in every way. But I cannot dis- 
cuss this phase of the subject here. 

If I have mace my main contentigns clear and my conclusions are accepted, 
what is the moral? Primarily it is that in order to do the best for our chemi- 
cal industries we must encourage work in the field of pure chemistry to the 
fullest extent. The industries as such do not busy themselves with the 
problems that have no practical bearing. They have their own problems to 
deal with and these are difficult enough without complicating matters by 
bringing in the problems of the science as such. The universities must be 


largely responsible for the advancement of the science in the future as for 
many years in the past they have been and, if they are to do their best work, 
they must be kept free from utilitarian influences. I do not mean that indus- 
trial problems are to be rigidly excluded from the university laboratories, 
That would not be to the advantage of the universities or of the industries. 
But I do mean that the utilitarian influence must not become the controlling 
one. If the universities can help the industries, by all means let them help. 
They should be glad of the opportunity. But let it not be forgotten that their 
first duty is to knowledge in its broadest sense. The industries will in the 
end reap the benefit of all their work in so far as this work tends to enlarge 
the field of knowledge. 

I ask for closer relations between the industries and the universities. There 
is, I fear, not enough hearty co-operation between them. Some of the leaders 
of the industries have a poor opinion of university men, and some university 
men steer clear of anything with the industrial tag on it. Both are wrong. 
Each can be helpful to the other. How, is to be determined in each case, 
One obvious way is for the industry to submit specific problems to the uni- 
versity and see what comes of it. This has been tried and is being tried with 
what results I am not able to say so far as this country is concerned. An- 
other way is for the industries to engage the services of high-grade investiga- 
tors—the higher the better. This way has been followed to some extent in 
this country and with brilliant results in a few cases. 

But it is in Germany where the most striking results of bringing the 
industries and the universities together have been reached. The great coal- 
tar industry is the best illustration. When in the late ’sixties the Badische 
Anilin-und Soda-Fabrik was in search of a director, a brilliant scientific in- 
vestigator connected with the university of Bonn was finally selected. This 
was Glaser who had been associated with Kekulé. Other factories followed 
suit and, soon after, all factories of a similar character were in charge of able 
scientific investigators—men who had won their spurs in the universities 
and not in the industries. It is undoubtedly to this fact that the rapid rise 
and pre-eminence of the German coal-tar industry is due. 

But in another way the universities also contribute to the success of the 
industries in Germany. The leaders in the industries are quick to see the 
possibilities in the work carried out in the universities and proceed to test 
these possibilities and exploit them in case they continue to appear promising 
as the severe industrial test is applied. In this connection most wonderful 
fairy tales could be told. The most wonderful is the story of indigo. This 
has been told by Dr. Brunck of the Badische Anilin-und Soda-Fabrik in a fas- 
cinating way and his lecture has been widely read. In brief the story is 
this. After many years of experimental work Baeyer, then and still professor 
in the University of Munich, Germany, succeeded in unraveling the constitu- 
tion of indigo. That was the object of his work. It is doubtful whether the 
thought that his discoveries might find practical application even entered 
his mind. Such a thought could certainly not have entered his mind during 
the earlier years of his work. As a matter of fact, the method devised by 
Baeyer for the artificial preparation of indigo has not proved successful in 
practice. Nevertheless, the methods that have proved successful were sug- 
gested by Baeyer’s work, and they also, it should be said, are the outcome 
of university laboratories. But, even after the fundamental facts had been 
established by purely scientific work, much remained to be done before com- 
mercial success was reached. In fact, the “Badische,”’ according to Dr. 
Brunick, invested between four and five million dollars in their efforts to 
perfect the process for the artificial preparation of indigo! And they suc- 
ceeded. Natural indigo is a thing of the past. Today the needs of the world 
can be supplied by the German factories. The difficulty at present is that the 
world cannot get this important product owing to the temporary derangement 
of transportation facilities. 

This is a beautiful illustration of the relations between science and in- 
dustry. It is a direct result of the teaching of Liebig. 

When I received the invitation to write an article for this number of the 
Manufacturers Record no subject was specified, though the suggestion was 
made that “The Romance of Chemistry” would be a suitable subject. I cudg- 
eled my brain in the hope that something would occur to me that might find 
appropriate place under the above title, but in vain. In fact, I am at a loss 
even at this stage to give a title to what I have written, and yet I have said 
some things I wanted to say. I am informed that the number of the Manufac- 
turers Record in which this is to appear is to be devoted to “The Chemical 
Potentialities of the South.’ Well, chemical potentialities can be realized 
only by adherence to correct doctrine, and I have tried to preach correct 
doctrine. To the leaders of the South let me say in conclusion that my long 
residence in a city of the South has awakened in me a lively sympathy with 
her problems and a desire to be of aid to the extent of my ability in solving 
those problems. In one way, I am conscious of having been of assistance. | 
have had a hand in the education of a number of the chemists holding high 
places in her educational institutions; and I am proud of this. Give these 
teachers proper facilities and good results will follow. And to those especially 
interested in the chemical industries of the South one word. Put yourselves 
in close relation with the highest chemical authorities you can reach and 
take their advice. Chemistry has great treasures in store for you. Seek and 
you will find. 
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The Role of Chemistry in the Industrial Development 
of the South. 


By Cuarwes H. Herty, Ph.D., President of the American Chemical Society 


URELY we must all take it as a harbinger of better days when a great 

journal, such as the Manufacturers Record, throws its whole energy into 
the preparation of a special issue which shall serve to bring closer together 
chemistry and the South. Identi- 
fied with that section throughout 
my life, and loving it as I do, my 
heart gladdens with the thought 
that this new agency of public 
arousal has enlisted, with its ac- 
customed vigor and clarity of 
thought, in the campaign whose 
success has such deep significance 
for the full realization of the re- 
markable potentialities of the 
South. 

This campaign is not merely 
the endeavor to develop certain 
lines of chemcial industry which 
would utilize certain raw mate- 
rials found in abundance in the 
Southern States; it is rather an 
effort to convince the industrial 
leaders of the South that in all 
their thoughts of future develop- 
ment they should recognize chem- 
istry as the first and most vitaliz- 
ing aid, should consult the chem- 
ist as readily as the lawyer, the engineer or the geologist, and should realize 
that, since chemistry has essentially to deal with transformations of matter, 
therefore, it is along lines chemical that the clear road leads to the highest 
industrial development. In other words, to make chemistry an integral part of 


the thought of the South. 
The question naturally arises: “How is chemistry to be thought of in our 
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work-a-day life?” 

I would suggest three viewpoints: 

First—Qualitative. 

Second—Quantitative. 

Third—Research. 

These are mentioned in the natural order of their increasing importance. 
Let me discuss them with explanations and illustrations. 


QUALITATIVE. 


In this respect we have long made use of the chemist. The old question, 
“What’s in this?” is familiar to us all. A new material, a drinking water, and 
what not, arouses legitimate curiosity as to its components, and the answer 
by the chemist may at once determine the possible future usefulness of the 
product and the general lines in which it may prove of value. This, however, 
is elementary and does not carry us very far. We get on higher ground when 
we approach the next phase of chemical usefulness, and that Is 


QUANTITATIVE. 


An ore may contain gold, but that has no industrial significance until we 
know how much of the precious metal it will assay per ton of ore. A fertilizer 
may contain nitrogen, phdSphoric acid and potash, but the farmer wishes to 
know how much of each is present in order that he may know if his purchase 
meets the guarantee printed on the sack. By quantitative analysis the chemist 
gives definite knowledge of the amounts of constituents present. The demand 
for such knowledge is widespread among us, and so we find many technical 
laboratories engaged in answering such questions. Indeed so necessary is this 
knowledge that we find the several States each in the possession of chemical 
laboratories where the public is protected by quantitative analysis from fraud 
through the adulteration of foods, false measures in fertilizers, danger in 
drinking water and in illuminating oil, etc. 

Another important application of the quantitative side of chemistry is in 
the control of manufacturing operations. At Ensley, Ala., pig-iron is drawn 
from a blast furnace; immediately a sample is rushed to the laboratory, the 
percentage of certain important constituents determined and the results reach 
the steel plant at the same time with the shifting engine drawing the crucible 
of melted iron. Again, in the cottonseed-oil mill the per cent. of oil in the 
hulls is determined, and from this fact information is gained of the efficiency 
of the separation of the meats from the hulls, and by analysis of the meats 
and cake control is had of the press work in the mill. 

Such cases illustrate in manufacturing processes the substitution of accu- 
rate knowledge for the “thar or thar abouts” method which so long prevailed 
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in general and still persists in many industries. We are making progress, 
however, in this line and thereby becoming more and more efficient. Wherever 
accurate record is kept of the quantitative composition of intermediate 
products faulty details in the process of manufacture can be quickly located, 
the correction applied and the result is improved final product either in 
quality or quantity, or in both. So often at annual meetings we wonder wher 
the dividends are, oblivious of the little leaks here and there which quantita 
tive analysis could so easily detect and which corrected would change loss to 
profit. 

Before leaving this side of the subject let me comment on one feature of 
the present day situation among our larger manufacturing concerns which is 
passing strange, and that is the failure to make use of chemistry in the pur- 
chase of supplies. As an illustration, take our textile mills. If the Southern 
textile mill chemists were to try to organize a subdivision of the American 
Chemical Society at the approaching meeting in New York City in September, 
fam sure there would not begin to be enough members to fill the very limited 
number of offices of such a division, and yet if figures were available of the 
total value of supplies purchased by the mills of the South, such figures would 
be astounding. Coal, lubricating oil, starch, bleach, dyestuffs, mordants, 
paints, etc., all (excepting dyestuffs for the present) susceptible of purchase 
on specifications and in nearly all cases purchased solely on experience with 
a definite brand, on the glibness of a salesman’s talk, or on confidence in the 
firm from whom purchase is made. I do not mean to impute bad motives to 
such sellers, but frequently products from the same firm vary, errors are 
made by shipping clerks, and in a number of ways, all in good faith, we may 
fail to get what we think we are buying. However it may come about, quan 
titative chemistry is the best insurance against such shortcomings in the 
products we buy. 

“But,” says some mill owner in reply to this, “my business is not large 
enough to justify fitting up a laboratory and paying the salary of a chemist.” 
He may be correct in this, but I would urge him, before deciding this point, 
to look carefully over his expenditures for supplies last year and see how 
much insurance he considers it worth to be certain that he has received what 
he thought he was buying. If then he still feels that “the game is not worth 
the candle,” why not join hands with several nearby mills and organize a 
co-operative or joint laboratory? A brief experience with such a laboratory 
will, I am confident, convince each mill owner that a chemical laboratory fs 
an indispensable feature of his mill organization. More and more questions 
connected with mill operation will be referred to that laboratory and greater 
and greater efficiency will be attained. 

Moreover, the control of purchase of supplies effected by such a laboratory 
acts also in the nature of “preventive medicine.” Some time ago North Caro 
lina, for the safety of its citizens, drafted specifications for all kerosene 
shipped into the State, and added to the force of the State Chemist sufficient 
chemists to ascertain the facts as to whether these specifications were being 
met by the shippers. At first many defective lots were found, but the reports 
from year to year show marked improvement in the quality of the oils—the 
chemical laboratory stands on guard and it is known to the outside world 

It is, however, the third viewpoint of chemistry in which we are most lack 
ing and which, therefore, I wish chiefly to emphasize at this time. and that is 


RESEARCH. 

The term is used by many people with many different meanings as to its 
application, but it is used here in its broadest possible significance. What is 
the rdéle of chemical research in the industrial development of the South? 
So many answers to this question at once suggest themselves that only a few 
typical lines can be discussed if this article is to be kept within reasonable 
limits. 

Chemical Surveys.—(1) Through systematic chemical surveys of each 
section of the South facts will be developed which, when brought together and 
considered in their entirety, will enable wise chemical advice as to the char 
acter of chemical industries best adapted to the region in question. Mr. 
Charles Catlett, in a late issue of the Manufacturers Record, is absolutely 
right when he says: 

“If a similar effort were made throughout the South to develop in each 
locality those things for which that locality was specially adapted, it would 
bring about quickly a very astounding growth in chemical industries which 
otherwise would be very slow in coming to the South.” 

That statement is simply plain common-sense; it sounds almost like a 
truism, yet failure to be guided by this principle was responsible for the 
failure of*the blast furnace in operation at one time at Greensboro, N. C. 

Such chemical surveys as are here recommended should bear none of the 
ear-marks of the “promoter,” but should be carried out in the true spirit of 
research, which is essentially the search for truth. Only on such solid foun- 
dations can a permanent chemical industry be developed. 

For carrying out these surveys two agencies naturally suggest themselves 
the State governments and the railroads. 

The laboratories of the State chemists should be greatly enlarged, both in 
personnel and in equipment, so that such surveys could be systematically 
carried ouf. In addition to the present valuable “police work,” as a State 
chemist once termed it to me, such laboratories should become the fountain 
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heads of knowledge and stimulation for the development of chemical indus- 
tries. Much data already exists, but it is disconnected and has generally been 
put forward as an adjunct to some other movement. 

The railroads have a very direct interest in accurate surveys of the terri- 
tory tributary to their lines. The creation of logical chemical industries along 
their lines will change raw material now unused or under low freight tariff 
classification to “new business” or to products naturally paying higher freights. 
Can they not through their chemists place facts in the hands of the chemist 
called upon to advise the capitalist seeking to develop such industries? The 
simple facts in themselves are not always determinative; often the inter- 
relation of such facts shows possibilities not otherwise dreamed of. 

To use the term “their chemists” in connection with the railroads of the 
South suggests at least the presence of a large number of such chemists. Is 
this the case? As an answer to this question let me suggest to the presidents 
of our Southern railroads that they look over their lists of employes and see 
how many chemists are in their service and what pay is given them; then let 
each president take a few hours off and visit the railroad chemical laboratory, 
if there is one; inspect the physical equipment of the laboratory, note the 
kind of work required of his chemists, and then take a little while longer off 
to reflect over the question of whether his railroad is making the greatest 
possible use of chemistry in the development of the potentialities of the terri- 
tory covered. If that program is carried out I know what the result will be. 
If perchance I am wrong as to his decision, let him consult the officials of the 
Canadian Pacific Railway as to what they are doing today through expert 
chemical aid. 

Transformation of Raw Material.—(2) It is through chemical research that 
new paths must be blazed for transforming raw material into more useful and 
valuable products. 

The change of the linters from our cottonseed-oil mills to the guncotton 
now in such deadly use on the battlefields of Europe involves a long story in 
chemical research, and when we realize the close relationship between the 
artilleryman’s guncotton, the surgeon’s and the photographer's collodion, the 
collar-maker’s celluloid and the merchant’s artificial silk, we begin to get some 
idea of the possibilities still ahead for this great Southern staple. 

The bauxite of Georgia and Arkansas had but little commercial value until 
it was brought under the spell of the magic electric furnace, and even here 
results were not obtained until Hall, through his careful research, found that 
melted cryolite was a solvent for the bauxite, and that from such a solution 
the metal aluminum could readily be obtained by the electric current. 

The French chemist, Sabatier, through his research on the use of nickel 
as a catalyst for the addition of hydrogen to unsaturated compounds, provided 
the method for changing our liquid cottonseed oil into semi-solid lard. 

The story of dyestuffs from coal-tar, so familiar to all now as to need no 
discussion here, is one long chapter of patient chemical research. 

Such illustrations could be multiplied indefinitely. It is unnecessary to 
recount more to demonstrate the wonderful transforming power of chemistry 
on raw material, a power which results not from haphazard effort, but from 
an intense application of the methods of research. 

In this connection I have often wondered why the naval stores interests 
of the South do not make greater use of chemistry in seeking to transform 
their crude products. Spirits of turpentine is the cheapest volatile oil in the 
world, and so in rosin we have the cheapest organic acid. Are not these 
vapable of higher transformation? Chemical research alone can answer that 
question. So, too, cottonseed meal furnishes the cheapest protein in the 
world. Must these things always remain so? Must we always remain pro- 
ducers of cheap products while the world outside is elevating these to planes 
of higher usefulness to humanity? This is a serious question which deserves 
earnest consideration by the men who direct our various industries. My only 
plea is that in such considerations more emphasis be given to the possibilities 
that lie through utilization of chemical research. 

Greater Output.—(3) Few plants operate under ideal conditions. We find, 
for instance, that in a given plant an 80 per cent. efficiency is realized and we 
rest content—as if that 80 per cent. limit had been decreed by nature's laws. 
Why not go after the other 20? Perhaps the temperature, the concentration, 
the pressure or some combination of these is not correct. Let us not guess, 
when the methods of research will inevitably lead us to the right solution of 
the problem. Splendid work in these lines is going on today in American 
laboratories, especially in connection with coal-tar dyestuffs, and I am confi- 
dent there are going to be some genuine surprises in this industry if Congress 
will ever forget politics and develop a genuine feeling of co-operation with 
the American dyestuff manufacturer. 

New Methods.—(4) In our inventories of natural resources there is always 
a discard into which is thrown those materials which it is not commercially 
profitable to work. That is good business in one sense; but it is poor business 
if we rest content with leaving the matter thus, for then such decision rests 
upon the false hypothesis that we have reached the limit of knowledge. We 
can well afford, in our industrial life, to imitate the “bridge” players and 
introduce the feature of “nullos” by which the poorest hand becomes the best 
when properly played. With such industrial “nullo” material it is the chemist 
who must play the hand, discovering new methods of utilizing low-grade 
material. 

The “forty-niner,” with his search for gold nuggets, would stand aghast 
could he know the volume of gold which is yearly added to the world’s store 
by the cyanide process of extraction from low-grade material. A revolution 
is now in progress in western metallurgy through the flotation process of 
concentrating ores. Rest assured the end has not yet been reached. So let us 
not turn with contempt from such God-given low-grade material, but rather 
recognize in it simply the limitations of our present-day knowledge. 

Syntheses.—(5) The most fascinating chapter in chemical research is the 


production in the laboratory of complex natural products; for example, syn- 
thetic indigo from coal-tar products. Twenty years of continuous research in 
von Baeyer’s laboratory in Munich were necessary to accomplish the synthesis 
of indigo. Even then the work was not finished, for ten years more were 
required for Heumann to announce his method of synthesis which ultimately 
enabled the chemical manufacturer to drive the natural product from the 
market. : 

The possibilities are unlimited that lie ahead for building up substances 
which the world needs, and values accordingly, from simple and in many cases 
waste products. For such work, however, scientific attainment and skill of 
the highest order, the best of equipment and infinite patience are required. 
May not we of the South look forward to our share of triumphs in this field? 
Surely we have no right to negative this question; we cannot be willing to 
face a future of “doing the chores.” 

Suggestions.—If, as I have tried to point out, chemical research is so 
valuable an aid to full industrial equipment, how can we make it our own? 
The answer is simple—spend money for it. To reach their maximum service 
such research laboratories should be thoroughly equipped and manned by the 
best chemists it is possible to secure. This means considerable expense, but 
it is an investment which yields rich returns. Growth along this line is very 
rapid in other sections of this country. The example of Germany in this 
respect has convinced the world that through such media lie the possibilities 
of greater industrial development. 

Let me close this article with a suggestion to a specific industry, the great 
lumber industry of the South. A few weeks ago I visited, while in Washing- 
ton, D. C., the co-operative research laboratory of the National Canners’ Asso- 
ciation at Eighteenth and H streets, at the head of which is Dr. W. D. 
Bigelow. He showed me the splendid equipment, the many lines of experi- 
mental work under way, the new problems constantly arising and the fine 
influence which the existence of the laboratory had exerted. As I left the 
building the thought came to me, “What a great thing it would be for the 
South if the lumbermen would join hands in creating a co-operative research 
laboratory where the many problems connected with the chemistry of cellu- 
lose might be attacked by the ablest of the world’s chemists.” 

The chemistry of this complex substance is still in its infancy; the prob- 
lems ahead are multitudinous. The day is coming when it is going to be very 
expensive to use wood as a building material, for the hand of the chemist is 
going to transform it into other products of higher value. — 

Think over the proposition seriously, gentlemen of the several sawmill 
and lumber associations. You handle enormous quantities of the raw material 
daily. 

The lumberman’'s case is simply a type. 
themselves to all of the organized industries of the South. 
to spend money to extend the markets for our products. 
tant to create new industries which utilize these products and thereby enhance 
(heir value throvgh increased demand. For such purposes the role of chemistry 
is all-important. Hasten the day when such developments will be found on 


every hand! 
O ; 


The same possibilities present 
We do not hesitate 
It is equally impor- 





Need of Chemical Plants South, in Times of Peace As 
Well As War. 
Dr. JosepH Hype Pratt, State Geologist, Chapel Hill, N. C. 


CANNOT express too strongly the feeling that I have of the very great 

need of the development of the iron and steel industries and certain of 
the chemical industries in the Southern States. At the present time, the larger 
portion of our iron and steel plants, ammunition plants and chemical plants 
are concentrated in the Northeastern States. Many of these planis are close 
to the Atlantic sea border. From the standpoint of “National Preparedness,” 
I firmly believe that we should make every endeavor to develop these indus- 
tries in other sections of our country. The South, with its many and varied 
natural resources, with its easy communication with all other parts of the 
country and its favorable location for manufacturing plants, which would be 
practically safe from an enemy's army, should do everything possible to 
develop many of these industries. 

With a practically unlimited source of supply of iron ore, coal and lime- 
stone, the South is able to support a steel plant equal to any in this country. 

When it is considered that a considerable percentage of the dyes that are 
imported or manufactured in this country are used in the Southern mills, it 
makes the question of the establishment of dye manufacturing plants a very 
interesting one to the South. On the other hand, when it is considered and 
realized that a plant manufacturing dyes can within five days be changed into 
a plant to turn out explosives, and that the first steps in the manufacture of 
dyes are the same as in the manufacture of explosives, it makes the establish- 
ment of dye manufacturing plants a very important part of the development of 
any plan for natural preparedness. These dye plants could be located suffi- 
ciently inland from the coast to make them practically safe from an attacking 
enemy. 

There is perhaps no better location for the erection of the nitrate plant 
authorized by Congress than in the South, where all the requirements of the 
War Department regarding location can be met. 

I am not advancing these ideas simply from the standpoint of natural pre- 
paredness, but believe that such manufacturing plants as I have mentioned can 
be made profitable investments, and can in time of war be utilized at once in 
the manufacture of munitions of war. 
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The Synthesis of Southern Wealth. 


By Dr. Artaur D. Lirtie, Former President American Chemical Society 


N Norway they have a natural resource known elsewhere as the atmosphere. 

By the aid of brains and water-power the Norwegians convert it into 
nitric acid, which is a merchantable commodity just now in great demand. 
In so doing, they effect the syn- 
thesis of wealth. 

The atmosphere was_ there 
when Norway was a poor and 
savage country. It has been there 
even longer than the Norwegians. 
It has only recently become a 
source of wealth. What has 
brought about the transformation? 
It has come through the reaction 
upon the atmosphere of personal 
initiative, science and capital. 
If these three agencies working 
in co-operative harmony can 
snatch wealth from the air in 
Norway, what may we not rea- 
sonably expect of them when ap- 
plied intensively to the natural 
resources of the South? - 

The opening of the Second 
National Chemical Exposition in 
New York is an event of unusual 
significance and importance in the 
industrial development of the 
United States, and to no section of our country should it carry a message of 
deeper meaning than to the South. A cataclysm involving half the world has 
deprived us of many raw materials and finished products, stimulated beyond 
precedent many lines of manufacture, forced our industries into new channels 
and, most significant of all, given an enormous impetus to industrial research 
and applied science. As a consequence the country is entering upon a new 
era of industrial development, an era destined to be signalized by a vast exten- 
sion of industries based on chemistry. The general trend of this development, 
its immediate objectives and first results will be strikingly evident in the 
National Chemical Exposition. 

The time is therefore peculiarly opportune, as the Manufacturers Record 
has perceived, for urging once more upon the attention of capitalists and 
manufacturers North and South the extraordinary variety and range of oppor- 
tunity for industrial development existing in the Southern States. Farm prod- 
ucts exceeding $3,500,000,000 in value are convincing evidence of the poten- 
tialities of Southern agriculture; products worth nearly $4,000,000,000 anntally 
attest the range and volume of southern manufactures, but the world has yet 
to learn that no region on earth can compare with the Southern States as a 
locus for chemical industries. 

It has long been the habit, which we shall soon outgrow, to refer ail 
things chemical to German standards. Let it now be remembered that Texas 
alone has an area greater by 55,000 square miles than Germany; that the 
forests of the South cover 259,000,000 acres, as against 35,000,000 acres for 
Germany; that southern coal fields are more than 50 times greater than the 
coal areas of Germany, and southern deposits of iron ores incomparably more 
extensive. Water-power is essential for electrochemical and electrometallurgi- 
cal developments. The South offers 5,000,000 horse-power. Cotton is the basis 
of smokeless powder, celluloid, collodion, artificial leather, photographic films, 
vulcanized fiber, parchment paper, carbon filaments, certain forms of artificial 
silk, cellit, cellulose acetate, aeroplane varnishes, lacquers and many other 
chemical products. Cottonseed oil plus hydrogen yields an edible fat of 
attractive quality and high food value. Germany, of course, produces no cotton. 

All the basic raw materials for a highly diversified chemical industry conducted 
on a scale of magnitude which could supply the world are available in super- 
abundance in the South. For fuels it offers coal, petroleum, natural gas and 
wood waste; for heavy chemicals, sulphur, salt, pyrites, lime; for dyes, syn- 
thetic drugs and high explosives, the distillation products of its coke ovens: 
for paper-making, the cheapest pulp wood in the world; for aluminum, bauxite; 
clays for Portland cement, pottery and terra-cotta; fuller’s earth for refining 
oils; copper, zinc, lead, manganese and other metals for special alloys, and for 
ethyl alcohol and ether, wood waste almost beyond measure. 

For those who think only in figures the statistics to prove the thesis are 
readily at hand. Everyone who has studied the South knows these resources 
to be available in abundance far beyond the ability of the next few generations 
to utilize wisely and efficiently. The problem of the present and immediate 
future is to check the reckless, indiscriminate, blind waste which even now 
jeopardizes the prosperity of our descendants and to proceed in an orderly, 
organized, far-seeing way to develop and make actual as much as possible of 
this potential wealth. 

As the presence of countless tons of air pressing upon the soil of Norway 
did not of itself suffice to determine the production of nitric acid in that 
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country, so also in the South will the mere abundance of the raw materials 
for great chemical industries fail to secure their establishments. As in Nor 
way, the synthesis of southern wealth demands the combination of personal 
initiative, science and capital. In this endeavor the science most directly and 
fundamentally concerned is chemistry. 
intensive, well directed, industrial research, backed by capital and in close 
touch with local interests. 
to great advantage be undertaken by the scientific bureaus of the Federal 


The key to the synthesis is therefor 
Some classes of this work might very properly an: 


Government, which have already contributed so greatly to the agricultural 
and industrial development of the entire country The limitations unde 
which these bureaus necessarily work, however, as regards the commercial 
exploitation of their findings make’ it desirable, if not indeed imperative, to 
depend in probably the larger measure upon private and corporate support 
for the necessary research. 

Much of the development in question will naturally be initiated by the 
particular interests now engaged in special lines of industry in the South or 
elsewhere. 
It fails, however, to meet all the requirements of the gituation \ broad 


So far as it may go, this is a logical and most desirable procedure. 


initiative is needed. 

The great railroads of the South are pre-eminently interested in the develop 
ment of the natural resources of the territory which they serve. Each new 
industry established means new freight, and sometimes a great deal of it 
The railroads are therefore a logical, if not indeed the logical, and most direc 
agency for inaugurating and fostering the industrial research which should 
constitute the initial stage of such industrial development 

Many American manufacturing corporations find it profitable to expend 
large sums in supporting industrial research within relatively narrow fields 
If the railroads of the South would spend as much as one of these corporations 
in supporting industrial research designed to attract new chemical industries 
along their lines, the benefits to the South would be incalculable, and th 
return to the roads in freight receipts would soon amply justify the expendi 
ture. The initial duty of such an industrial research organization would be to 
study and prepare a descriptive index of the natural resources of the terri 
tory served by the railroad. Concurrently with such study the oganization 
should point out and demonstrate methods for the profitable utilization of these 
resources and ultimately place before local and other capitalists concrete and 
well-considered plans for specific developments. 

The work of the research organization would be greatly facilitated, and at 
the same time rendered far more effective than could otherwise be the case 
by its direct connection with the railroad. The railroad could often supply 
immediately much of the data required for a solution of the economics of a 
given situation, and in its intimate knowledge of the communities within its 
territory would go far toward simplifying the all-important human factor in 
each proposition. 

While primarily intended for constructive service, the research organization 
would fail in its full duty did it not from time to time as occasion might arise 
point out the fallacies involved in unsound projects seeking local financial 
support. To take a present instance: Great publicity has recently been given 
to an alleged “discovery,” reported from Germany, that paper can be made 
from cotton stalks. Of course it can. Paper of a sort can be made from prac 
tically any vegetable raw material. The essential question is, “Is it worth 
while to make it?” The answer depends upon the quality of the paper produced 
and the relative cost of production. In the case of cotton-stalk paper, the 
answer is an emphatic “No.” Papers have been made from cotton stalks in 
this country at intervals for years. The fiber of the stalk is, however, so short 
that the paper has comparatively little strength, and the presence of bark, 
bolls and seed hulls makes it very difficult to produce a clean sheet. The 
stalks are very bulky, so that digestion costs are unduly high and the yield 
per digester relatively low. A mill of 100 tons daily capacity would require at 
least 75,000 tons of air-dry stalks per year. Why should one trouble to collect 
and store such a quantity of a bulky, inferior raw material and use it to make 
poor paper when he can buy, delivered at his mill, yellow pine pulp wood at 
$2.75 a cord and make a high-grade paper at a cost for wood of $4.13 per ten 
of product? If we ignore the quality of product, which is, in fact, determina 
tive, and compare the two raw materials on the basis of yield alone, the cotton 
stalks would have to be delivered at the mill for $1.65 per ton, which, in view 
of the necessary radius of collection, is in itself prohibitive 

Returning to the constructive aspect of our subject, let us consider bricfly 
in conclusion what might reasonably be accomplished in the synthesis of 
wealth from a single Southern raw material now classified as waste. 

As I have repeatedly pointed out, only about one-third of the average yellow 
pine tree reaches the market as a merchantable product. Two-thirds of the 
tree is wasted, either as field waste or mill waste, in the best present practice 
For 15,000,000,000 feet board measure that goes to market annually, 30,000,000 
feet are wasted. It is a staggering total. It may be said at once, without fear 
of successful contradiction, that the potential profits in this waste are far 
greater than any actual profits which this branch of the lumber industry can 
be made to yield from lumber. When this waste is intelligently considered, 
not as waste, but as raw material, it will be seen to afford a basis for building 
up the greatest group of correlated by-product industries the world has ever 
seen. The products of these industries will comprise wood pulp, pulp boards, 
paper, paper bags, paper twine, turpentine, rosin, pine oil, charcoal, tar, ethy! 
alcohol, cattle feed, varnishes, ether, and not improbably acetic acid, wood 
alcohol, acetone and producer gas. 

Whereas $3 is a fair average profit on 1000 feet of yellow pine lumber, the 
profit today on one ton of kraft paper, requiring for its production only a cord 
and a half of yellow pine “waste,” should not be less than $100 in a well 
designed and managed mill. In a mill making only 50 tons a day, that would 
seem to constitute a fairly efficient synthesis of wealth. 
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The Undeveloped Powers of the South. 


By W. R. Wuirney, Ph.D., Research Laboratory, General Electric Co., Schenectady, N. Y. 


HE industrial resources and opportunities of the South were quite com- 

prehensively treated by Dr. A. D. Little in an address before the American 
Chemical Society at New Orleans in April, 1915. I shall not attempt to repeai 
even a small part of the valuable 
impression his paper produced. 
He based his encouragement upon 
statistics and he showed the rapid 
recent growth of the South in 
manufactures and in the produc- 
tion of such materials as sulphur, 
phosphates, ores, cement, rosin, 
turpentine, etc. He _ practically 
showed that the raw materials of 
the South need to be further sub- 
mitted to what we call “develop- 
ment expense,” mixed with more 
thought or combined with more 
visions. It seems as though the 
country was really in need of 
more chemical study. With all 
the modesty to be expected from 
one of the clan, we are forced to 
conclude that the South needs 
more chemists. It needs a few 
who have time and opportunity to 
study carefully in laboratories the 
raw materials of the country. The 
chemists of other States are very much occupied with the problems of their 
own neighborhood, and realize the inefficiency connected with studies at a 
distance. Our American Chemical Society has about as many members living 
entirely outside of America as it has in our Southern States, and there are 
almost as many in several single Northern States as in all the Southern States 
together. 

Naturally, the chemists at work in any given territory are as much the 
cause of their being there as they are the effect. Some chemist may show 
how cheap motor fuel can be made from scrap pine or rosin, and then the in- 
crease in the density of chemical population will rise in proportion to. his suc- 
cess. I think it may also be shown that the industries grouped around Niagara 
Falls and now strangling for want of more power are as much the result of 
the power plants installed there as they were the cause of those plants. 
Those industries came into existence because electric power was made 
cheaply available there. No one of those particular captains of electrochem- 
ical industry, as I recall them, would have postponed his visions or held up his 
experiments and his developments while some water-power site was being 
discussed or prepared, but cheap power was his guiding star. The power was 
available and the experiments, where these were necessary, were often done 
at Niagara. 

One naturally turns to water-power for electrochemical processes, and as 
the South apparently has a great deal of undeveloped water-power, it is nat- 
ural to think of combining her needs for electrochemical products with her pos- 
sibilities of cheap power. We may assume that there are about 5,000,000 un- 
developed horse-power in the waters of the South. This is about ten times 
that developed at Niagara Falls and nearly equals all that has been developed 
in the country at present. Thus it is probable that mechanical energy is avail- 
able in the South and that the paucity is in mental energy or engineering. The 
fact that most of the manufacturers at Niagara are now complaining from 
insufficient power makes it seem possible that further water-power develop- 
ments, particularly in the East and South, are needed, and the South has at 
least one of the greatest undeveloped power sites of the country. 

It cannot be expected that water-power, even at maximum possible devel- 
opment, will displace steam power, but in so far as it is used, it is conserving 
our coal, oil and gas, which in any analysis differs from the water-power in 
being lost to the country when used, while the water-power is only lost when 
it is not used. 

To one who has not made a careful study of Southern conditions, it would 
seem that the policy of selling to foreign countries the raw products, such as 
phosphates, cotton, turpentine, rosin, etc., could be improved upon by turning 
such products into still more valuable materials by means of local energy and 
enterprise. The results of the extensions of cotton and steel mills have already 
become well recognized. 

In the case of the South we are naturally led directly to the fertilizer 
problem, and this can hardly be justly touched upon without reference to some 
of the proposed processes for manufacture of fertilizers in the South. It is 
generally understood that with cheap power several forms of fertilizers needed 
in the South could be economically produced, just as in other countries they 
are so produced. It is also known that they have not been economically pro- 
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duced anywhere except by use of water-power. The various processes for 
fixation of nitrogen from the air seem particularly promising in the Southern 
States, where a market for fertilizers is already at hand. It would seem a wise 
thing to encourage the commercial experiment of erecting a sufficiently large 
fixation plant to test its value to the South. If it were found that fertilizer. 
nitrogen thus made under loeal conditions could compete successfully with 
fixed nitrogen from other sources, the value to the South might be very great 
indeed. Any considerable improvements in the present processes would Cer. 
tainly assure this end, though those most familiar with the subject believe that 
improvements are unnecessary. The one difficulty seems to be a suitable 
grant of water-power privilege to companies which have sufficient capital and 
the electrochemical process necessary for fixing the nitrogen. Each of these 
limitations is real, and must be borne in mind. 

From the chemist’s standpoint, at least, a process such as that of the Cyan- 
amid Company, whereby a combination of fixed nitrogen as ammonia and of 
phosphate in a highly concentrated form is made, seems a great step in the 
right direction and would fit in well with the phosphate rock supply of the 
South. Fertilizers are by their nature and of necessity cheap products. Cheap 
products suffer relatively from cost of shipment and transport, and it is im. 
portant that the concentration of such products be as great as is possible. 
Yet our average American fertilizers are mixtures containing only a small 
amount of the necessary plant foods diluted with a large quantity of earthy 
material. The cost of shipping this chemically useless material is very great, 
and so to the chemist a pure, dry plant food, such as an ammonia, lime and 
phosphate compound, seems attractive. 

As has been pointed out by Washburn (Jl. Amer. Electrochem. Soc. 27, 
389, 1915), in the South where the roads are particularly bad in spring when 
fertilizers are most desirable, the labor of getting the requisite quantity 
of fertilizer from the depot to the farm would be reduced to about one-sixth 
of the present cost, if highly concentrated fertilizers could be used, and the 
freight cost from the source of supply to the depot should be correspondingly 
reduced. Producers of the present types of mixed fertilizers, which run from 
80 to 90 per cent. chemically useless material, point out that the farmer could 
not be depended upon to properly use pure fertilizers, because of the diff- 
culty of application, dilution and mixing with the soil, and that the sale of 
ready mixed or diluted product is therefore warranted, even at its additional 
cost in freight and labor. 

This seems to be an experiment the cotton-growers should try. With the 
acute powers of the farmer for observing the effects of his efforts and the 
community intercourse common in our land, it is hard to believe that the 
process of getting into the soil the right concentration of good fertilizing 
chemicals would long bother the farmer if he had the materials at hand cheap 
enough to warrant the trial. For such reasons it seems as though some wise 
plan of aiding the development of water-power sufficient for the Southern fer- 
tilizer needs is worth considerable thought. The difficulties probably lie in 
the unfairness possibly produced by aiding one group of manufacturers of a 
product which other groups are also producing. 

It is common to assume that the production of any nitrogen fertilizer prod- 
uct in addition to that now produced would so reduce the price as to injure the 
interests of those who for example are now actively engaged in recovering 
ammonia from gas liquors and coke ovens. There is probably no advantage 
in robbing Peter to pay Paul, and unless the new fertilizer processes could 
exist and compete without abnormal support there are economical hindrances 
as determining as the laws of survival in case of living organisms. 
This makes it seem desirable that attention be continually attracted to the 
possibilities of fertilizer production in the South and to the factors determin- 
ing the value of different processes, in the hope that Southern capital may 
itself develop the industry. Water-power rights or power supply permitted 
equally freely to all industries under conditions that would insure the utiliza- 
tion of an appreciable fraction of the power available seems a step in the 
right direction. 

I do not Wish to confine my thoughts to’what has been done, nor yet to 
those clearly worth while things which are now well under way or already 
imbued with sufficient vis viva, so that mere words are not helpful. 1 want to 
point out the possibilities which more effort, more visionary attempts imay 
realize. Of the chemists of the country only a very small number are at work 
on new products and processes. The most of them are aiding in some way in 
the production of established products of all sorts, from ores to foods. These 
should not be solely depended on for help to the South. They are preoccu- 
pied. The way to start doing a thing is to start at the beginning. If a dozen 
good chemists and chemical engineers were turned loose on the possibilities 
of the South, something would have to come of it. The fact that the Canadian 
Pacific Railway is employing the A. D. Little Chemical Corporation to study 
possibilities in Canada might suggest the thought of some such plan for the 
South. But from the larger American point of view this would be merely well 
deflected but not new energy. The South should produce more chemists, elec 
tro-chemists and engineers, and should interest them in local problems. 

I think that even before the present war most chemists were ready to ac- 
cept news of a commercial process for making artificial rubber. This might 
have used the turpentines of the Southern States for raw material. Would it 
not be better to have our own chemists studying such problems than to supply 
the raw material for others abroad? Resin, of which the South supplies such 
large quantities, may possibly be capable of inexpensive chemical modifica- 
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tion, so as to be a perfectly satisfactory varnish base. Experiment alone can 
decide. 

The South has for years shipped its highest grade phosphate abroad and 
used its lower grades at home. Why are the foreigners so favored? Because 
they know how to make the phosphates better worth while than we do. It 
seems highly probably that suitable research would develop processes by 
which the phosphorus could be put into more useful and economical shape for 
us than in the raw rock now used. 

jut always back of such experiments must be found the men, the students of 
things. An experimenting laboratory connected with a college or university 
of the South is a thousand times as likely to do useful research work on cellu- 
jose, turpentine, etc., as are men who are working in other surroundings. The 
university laboratories of some of our Western States are highly active in 
mining and metallurgical problems, but they will probably not directly help 
the South to develop her natural resources. The young chemist who is most 
likely to do this is he who has watched cotton grow or fail to grow or has 
played about a turpentine still, or whose father owns a prosphate bed or 
leases a monazite deposit. 

For such reasons, we would prefer to see the South invest more extensively 
in her young men. Give them the engineering and scientific education more 
commonly granted to boys of the rest of the country. 

We leave to others the duty of pointirig out the value of education in gen- 
eral to any part of a country, and want to call attention here only to the pos- 
sible value to the Southern industry of higher scientitic education. As a part 
of that education we would like to see study of the economic and engineering 
possibilities of the South. The water-power sites will then become better 
known and appreciated. The number of productive processes will increase 
and the proportion of new products peculiar to that section will be augmented. 

It is not difficult to find indications of the relative activity of various parts 
of the country in the study which must precede new processes of production. 
In the United States in 1914 there were conferred in 46 teaching institutions 
for graduate work 519 degrees of Ph.D. Thirty of these were at Johns Hop- 
kins University and only six in the other Southern States. The central South- 
ern States hold about 20 per cent. of our population, but educate to the degree 
indicated, only about 7 per cent. of those who were so educated in the country. 
The other 93 per cent. obtained their degrees and did their work in Northern 
or Western institutions. 


The extent of grants for scientific research in different parts of the country 
points again to the need of greater interest in the South. Of funds, fellow- 
ships, etc., for scientific research as listed by Professor Cross in Science, 
1916, not including medical research and without substantial limitations as to 
the residence or institutional relations of the grantee, there are 28 grants. 
These range from a few hundred dollars to the twenty-two-million-dollar Car- 
negie endowment, but outside of Washington, D. C., there are none from 
Southern States. : 

For medical research in the United States there are 32 grants, only one 
of which is in a Southern State. Of grants for scientific research chiefly in 
collegiate institutions, there are cited 66 in the United States, none of which 
are for work in the South. There are many things which explain in part 
these peculiar conditions, and too much weight must not be given these 
signs, but it seems safe to say that a way to try improving local conditions 
is to support better the educational efforts of the South. Upon the industrial 
side, it is very desirable to advance the engineering and research teaching 
of Southern schools. 

One might almost be forgiven for claiming that the largest part of Ger- 
many’s success in the chemical industries is to be attributed, not to well-laid 
plans for the applications of power to manufactures or to attempts to develop 
certain well foreseen chemical processes, but to the fact that for years she 
educated so many more scientists and chemists than there was any visible 
call for, that something had to happen. With the supply of knowledge they 
produced and added to the known stock, they were later able to control large 
special fields of chemical activity and thus to employ further supplies of trained 
chemists and to develop manufacturing centers of world-wide repute. The 
foundations of this success were laid in the education of the people, particu 
larly in regard to a knowledge of matter. If, then, there is even a small chance 
for success in some such Federal enactment, as, for example, the Newlands 
Bill, which would appropriate $15,000 annually to the land grant colleges 
of the country for aid in engineering research, the South might well take 
interest in it as a start toward local engineering advance. 
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The Relation of Water Power to Crop Production. 


By Frank S. Wasuburn, President American Cyanamid Co., Niagara Falls, Canada. 


i pound of nitrogen in soluble form properly applied to the soil will 
increase the yield of wheat by one-third of a bushel. One pound of phos- 
phoric acid (phosphorus pentoxide) likewise will increase the yield of potatoes 
by one-third of a bushel. The energy equivalent of a continuous electrical 
horse-power year will transform 1000 pounds of the inert nitrogen of the atmos- 
phere into plant-soluble form, or applied to the production of phosphoric acid 
in the electric furnace will produce from phosphate rock 2000 pounds of phos- 
phoric acid. Therefore, we may commute water-power into crop production. 
\f applied to the fixation of atmospheric nitrogen, a continuous annual electrical 
horse-power will produce 330 bushels of wheat, 10 bales of cotton or 1400 
bushels of potatoes, or, bearing in mind that plants as well as human beings 
can subsist only on a varied diet, if applied to the manufacture of a peculiar 
form of ammonium phosphate, a chemical combination of nitrogen and phos- 
phoric acid, the continuous electrical annual horse-power will produce 250 
bushels of wheat, 1000 bushels of potatoes or 714 bales of cotton, and other 
crops correspondingly. In these facts lies the importance of water-powers to 
crop production. 


The life and growth of plants are sustained by certain elements in the soil 
termed plant foods. These are chiefly nitrogen, phosphorus and potassiuin 
compounds, and as vegetation lives only upon liquid food, all must be in 
soluble form. These three plant foods are generally designated, respectively, 
as “ammonia,” “prosphoric acid” and “potash.” When any part of a plant is 
removed from the field in which it was grown, there is carried with it plant- 
sustaining elements abstracted from the soil, and in time the soil becomes 
impoverished to a degree which no longer enables it to sustain plant life, or to 
sustain it so poorly as to result in commercially inadequate crops. - 

Plant food elements in the soil are an exhaustible natural resource, the 
Same as coal and iron ore, but, fortunately, with this difference—that man has 
discovered entirely practicable means of replenishing the soil with plant-food 
elements, while he cannot replenish the mines with coal and iron. It is, there- 
fore, a fundamental and inexorable law of nature that if man is to continue 
to live upon the products of the soil, he must continually replenish it with 
Plant-food elements, and herein lies the meaning of fertilizers. 

The vast economic significance of fertilizers is accentuated by other facts 
of great human importance. The civilized world grows at a rate which doubles 
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its numbers in 65 years, and it has been determined that the maximum prac- 
ticable increase of available acreage for crop production is far less than this. 
The last census of the United States showed that in 10 years there was an 
increase of 21 per cent. in population and only 10 per cent. in crop production 
Our exports of foodstuffs decreased enormously, and our importations prac- 
tically doubled. The production of beef cattle decreased 32 per cent, as the 
population increased 21 per cent. We see these figures strikingly reflected in 
the rising cost of foodstuffs, which from 1896 to 1912 increased 80 per cent. 

It is no exaggeration to say that civilization has no more important subject 
than that of artificial fertilizers, and so far as the United States is concerned, 
there is no question which in public interest presses more insistently for com 
prehensive treatment than the matter of encouraging the establishment of 
conditions under which the country may be assured of an adequate, cheap and 
easily-securable supply of agricultural fertilizers. 

The nations of Europe have been quicker to realize the importance of fer- 
tilizers and to secure for themselves the advantages of their universal] appli- 
cation. We may take Germany for an example, although her crop yields and 
consumption of fertilizers are not as great as those of Belgium. Her popula 
tion is 70 per cent. that of the United States. She cultivates one-fourth 
of the area cultivated by the United States. She grows 95 per cent. of the 
food products which she consumes. Her total consumption of fertilizers is 
nearly double the consumption in the United States, or, compared as to aver 
age quantities per acre cultivated, she uses seven times as much per acre as 
the United States. The average German crop return per acre cultivated from 
soils which have been under cultivation for centuries as compared with the 
American is twice as much in wheat, one and six-tenths times as much in rye, 
one and three-fourths times as much in oats and two and two-tenths times as 
much in potatoes. In’20 years Germany, chiefly through the use of fertilizers, 
increased the average yield per acre as compared with the increase in America 
as follows: For wheat, an increase of 10 bushels in Germany, as compared 
with an increase of 2 bushels in the United States; 
4 bushels, respectively; for rye, 12 bushels and 4 bushels, respeciively; for 
3 bushels and 2 bushels, respectively, and for potatoes, 80 bushels and 
The average increased yield per acre of all crops 


9° 


for oats, 23 bushels and 


barley, 
23 bushels, respectively. 
was in Germany 62 bushels, as compared with 20 bushels in the United States. 

With these comparisons fresh in mind one is prepared to appreciate the 
significance of the fact that a ton of fertilizer of a given quality costs the 
German farmer one-half to two-thirds of what it costs the American farmer. 
The German farmer's association pays normally, as nearly as can be deter 
mined, $2.45 per unit of ammonia as compared with the American cost at the 
farmer's nearest railway station of $4.63; and as to the unit of phosphoric 
acid, 60 cents as compared with 91 cents; and as to the unit of potash, 35 
cents as compared with $1.34. Considering the fact that the United States 
has open to it the same sources of nitrogen as Germany, and that the United 
States has a practical world monopoly on commercial phosphate rock deposits, 
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the single source of phosphoric acid, the mind is inclined to leap to the con 
clusion that this national burden of high-cost fertilizers is purely an artificial 
one, and probably involved in it are extraordinary profits somewhere along 
the line between the producer and the user of fertilizers. Such is noi the case, 
however. The great fertilizer industry of the United States, with an invest- 
ment in physical properties of approximately $122,000,000 and annual sales 
of normally $170,000,000, is conducted on a margin of profit inadequate and 
unsatisfactory in the light of the large fixed and working capital required, the 
violent seasonal fluctuations and the great operative and collection risks. 

The high cost of fertilizers to. the American farmer has a more serious 
significance than would appear from a mere comparison of costs between this 
country and others. Our farmers are practically precluded under present con- 
ditions from deriving profit from the use of fertilizers on cereal crops, which 
occupy 60 per cent. of the total cultivated acreage of the United States. Were 
nitrozen available to the American farmer at the normal cost to the German 
farmer, its application to wheat, at the normal average price for the past 10 
vears, namely 86 cents per bushel, would yield substantially 100 per cent. net 
profit on the cost of the fertilizer as compared with substantially no profit at all 
under present conditions. The high nitrogen cost is also laying up for future 
generations difficulties impossible to measure, but of the greatest importance, 
for the reason that the present scant application of nitrogen to crops does little 
more than stimulate the plant to grow a long and vigorous root system, thus 
enabling it the more thoroughly to exhaust the soil of its natural store of 
nutritive elements, and thereby we are under present conditions encouraging 
the evil of soil exhaustion instead of remedying it. 

Specifie difficulties in the fertilizer situation as it exists in the United 
States are comprehended in the following considerations: Farm labor in the 
United States is scarce and expensive, the wage rate being approximately four 
times as great asin Europe. Therefore, that pre-eminently labor-saving device, 
the agricultural fertilizer, should be delivered to the user in such form as to 
involve the minimum amount of farm labor in its further preparation and 
application. This is the principal reason for the almost universal use of the 
so-called “complete fertilizer,” with the three plant foods of nitrogen, phos- 
phorie acid and potash thoroughly incorporated. Our country is sparsely set- 
tled and the cultivated areas widely scattered. Our farms in large part are 
great distances from the places of origin and practical preparation of fer- 
tilizers, involving long rail transportation. Were the people of the United 
States occupying exclusively the State of Texas, the distribution of the popu- 
lation per square mile would be substantially the same as in Germany. Dirt 
roads, almost if not completely impassable at the beginning of the spring 
planting season, when most of the fertilizer is applied to the land, are an 
almost insurmountable difficulty to the farmer in the hauling of large quanti- 
ties of fertilizers. 

The disadvantages of these conditions are accentuated by the low-grade 
fertilizer commonly used by the farmer of the United States. The standard 
article contains approximately 12 per cent. to 15 per cent. ammonia, phos- 
phoric acid and potash. One hundred pounds must be transported by rail and 
by wagon in order to give to the soil 12 to 15 pounds of useful constituents. 
Under such conditions the manufacture and distribution of fertilizers, even as 
a local industry, is handicapped by a disproportionate transportation burden, 
but still more serious is the fact that unless the demand for fertilizers in a 
zone of practicable transportation cost is sufficient to support a local fertilizer 
factory, or if it is far removed from the sources of fertilizer materials, that 
region must go without fertilizers. The raw materials commonly available 
to the fertilizer manufacturer are so low in grade that even were the farmer's 
unreasonable prejudice in favor of low-grade goods removable, it would be 
impracticable to prepare a concentrated plant food. 

It is believed that the country in the future cannot depend for adequately 
increased quantities and greatly reduced prices upon the materials now used 
as agricultural fertilizers. These are chiefly, as for nitrogen-bearing materials, 
or ammoniates, cottonseed meal, sulphate of ammonia, Chilean nitrate, blood, 
tankage, fish scrap and cyanamid; as for phosphoric acid, acid phosphate 
made from phosphate rock by adding sulphuric acid thereto, and as for potash, 
various potash salts derived from natural deposits in Germany. Cottonseed 
meal is the principal source of agricultural nitrogen, and there is an enormous 
national waste in its use as a fertilizer, because it has greatly superior value 
Its value-as a fertilizer, giving each one of its constituents of 
nitrogen, phosphoric acid and potash, the market price of these plant foods 
is about $30 per ton, and as a stock food it has a value of $50 to $60. There is 
no hope, therefore, of its decreasing in price, but, on the other hand, it is 
certain, and that very quickly, to have a fully recognized value as stock food 
that will take it out of the practical fertilizer market. Sulphate of ammonia 
may for a short period decrease in price, but there are a number of agencies 
which will strongly and probably successfully counteract any permanently 
low price springing from increased production of sulphate of ammonia. Only 
by competition through the production of extraordinary quantities of atmos- 
pheric nitrogen compounds may we ever hope, so far as now can be foreseen, 
for permanently lower prices of sulphate of ammonia. 

There are a number of cogent reasons for this, but the strongest confirma- 
tion of the soundness of this view comes from spokesmen of the by-product 
coke oven industry, the source of sulphate of ammonia, who state that the 
industry cannot survive prices less than those which have held as an average 
for the last 10 years. 

Blood and tankage is in the same position as cottonseed meal, only the 
increase of its use as stock food and its decrease in use as a fertilizer is more 
marked than in the case of cottonseed meal, and is proceeding at such a rate 
that it is a matter now of very few years when they will cease being factors 
in the fertilizer market. 

Chilean nitrate cannot permanently decrease in cost of production or price 


as stock food. 


because of the natural conditions surrounding its occurrence and production. 
The deposits are confined to the great waterless deserts of Chile, and vary 
greatly in their degree of richness. The only successful method of separating 
the nitrate from the earthy materials in which it occurs is by a lixiviating process 
requiring great quantities of water, which must be brought great distances in 
pipes—a hundred miles and more. The process is inefficient, and with the 
rapid decrease in the richer properties the cost of production mounts higher 
and higher, accentuated further by increasing labor difficulties due to the ex. 
traordinary hardships which are entailed upon the laborers in carrying out 
this process. 

The production factors in acid phosphate have all been reduced to substan- 
tially their lowest attainable point. The material is sold on a close margin, 
it has no undeveloped possibilities, either as to further reduction in price or 
as an aid by conversion or by combination with other materials to lower 
their cost or make them more available. 

There seems to be nothing on the horizon of science to promise lower 
prices for potash. It seems destined for some time to come to be sold by the 
German producers at prices unaffected by practicable competition from other 
sources. It is the least important of the three plant foods, constituting nor- 
mally about 20 per cent. of the farmer's fertilizer bill. 

The fixation of atmospheric nitrogen is one of the great new things in the 
By its means an unlimited quantity of nitrogenous fertilizer can be 
Means have 


world. 
produced at less than half the price now paid by the farmer. 
been developed for making phosphoric acid, both chemically and by the way 
of the electric furnace, in such form as to make commercially practicable, 
together with the fixation of atmospheric nitrogen, the production of a very 
cheap absolutely stable chemical compound of ammonia and phosphoric acid, 
unexcelled as a crop producer; highly concentrated, the standard material 
running approximately €0 per cent. plant food; physically a fine granular 
white crystalline material, dry but dustless, and non-hygroscopic. It requires 
no prophetic powers to forecast that sooner or later by the fixation of atmos- 
pheric nitrogen directly and indirectly a great economic benefit will be con- 
ferred upon this country. So far as we now know and believe, the processes 
best adapted for the United States are by the way of the electric furnace. 
The possible relation of Southern water-powers to the development of this 
industry is, accordingly, a subject of interest and importance. 

The special adaptability of the water-powers of the Southern States to 
fertilizer production lies in the fact that the great bulk of the fertilizers con- 
sumed in the United States are used in the South, principally upon the cotton 
crop, and upon the further fact that the only phosphate rock deposits within 
available transportation distance to fertilizer-using regions are in the States 
of Tennessee and Florida, and to some extent in South Carolina. 

It may not be out of place here to review the water-power characteristics 
of the Southern States, even although in some respects these water-powers may 
not be universally applicable to the manufacture of fertilizers. 

The natural characteristics of the great Appalachian mountain range which 
occupies all but two of the Southern States east of the Mississippi River are 
those which account for numerous and great water-powers. The number and 
variety of natural resources and the climate and the soil foster industrial condi- 
tions which make feasible the useful application of these water-powers. There 
is copious rainfall, with good seasonal distribution; there are massive, lofty 
mountains, remote from the sea coast, covered densely by unbroken forests 
for the rain to fall upon; favorable topographical conditions making prac- 
ticable impounding reservoirs along the tributaries; there is geological action 
so universal in effect that every great river from the Potomac on the north 
to the Chattahoochee on the south and the Tennessee and the Cumberland on 
the west, as it flows through the basal plain, comes to a place where it tumbles 
down over a rapidly descending bed. This marks the famous geologic “fall 
line” and the “shoals” of all Appalachian rivers. There is an exceptionally 
favorable climate which, combined with peculiar meteorological and soil con- 
ditions, seems to assure to the region a world monopoly in cotton, which in 
turn requires cheap and plentiful power for its fabrication. There are majestic 
rivers navigable almost to the mountain bases. There are timber, iron and 
coal in great abundance and disposed for cheap production, and everywhere 
the sea is close at hand to the industrial section. 

If we except the shore line of the Pacific Ocean in the States of Washing: 
ton and Oregon and a narrow strip along the summit line of the Sierras in 
California and the Cascades in Washington and Oregon, the whole of the 
United States west of a north and south line drawn through central Texas 
may be considered as arid, the greater portion of it having a mean annual 
rainfall of approximately 15 inches. Extending in a north and south strip 
200 miles wide through central Texas, Oklahoma, Kansas, Nebraska and the 
Dakotas is the semi-arid region, the greater portion with a limited rainfall 
of less than 25 inches per annum. East of this strip extending to the Atlantic 
is the great humid region, within which there are greater differences of re- 
gional rainfall than exist between the different grand divisions themselves, 
the northern half being really semi-humid, having 30 to 40 inches rainfall, 
while the southeastern portion, bounded by a line extending from Galveston 
on the Gulf Coast north to central Arkansas, thence east to northeastern 
xeorgia, thence northeast to southeastern Kentucky, thence east to the Atlantic 
Ocean, constitutes the true humid region that has 50 inches to 60 inches pre- 
cipitation, while the mountainous portions of eastern Tennessee, western 
North Carolina and South Carolina, northeastern Georgia and northeastern 
Alabama, together with a narrow strip along the Gulf of Mexico, shows the 
extraordinary average of 60 inches to 70 inches rainfall per annum. 

Even this striking superiority in rainfall does not directly convey an ade- 
quate idea of the superiority of southern water-power possibilities, for it is 
the volume of water which actually finds its way into the streams that deter- 
mines the flow, and this may be less than 2 per cent, of the precipitation in 
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CHEMICAL POTENTIALITIES OF THE SOUTH. G1 
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a region of 20 inches average rainfall and exceed 50 per cent. of the precipita- 


tion in a region of 65 inches average rainfall. 


The great power streams of the South, generally speaking, are the Cum- 
perland, Tennessee, Coosa, Tallapoosa, Chattahoochee, Ocmulgee, Oconee, 
Savannah, Saluda, Broad, Pee Dee, Yadkin, Neuse, Cape Fear, Wateree- 


Catawba, Roanoke and the James. These group themselves, naturally and by 
industrial requirements, into three principal power districts, which may be 
termed Western, Southern and Eastern. The western district, with 1,000,000 
potentially available continuous horse-power, has been developed in the last 
four or five years to the extent of 150,000 horse-power continuous on the Ten- 
nessee and its tributaries, and on the Coosa. It lies close to the South’s great 
iron and coal district, the seat of which is Birmingham, Ala. The southern dis- 
trict, with 500,000 horse-power, has been well exploited for years, and lies 
along the Chattahoochee from Columbus, Ga., north to Atlanta, and in a district 
extending well into the mountains north of Atlanta. The eastern district, 
with 1,500,000 horse-power, has had the greatest development. It lies largely 
in the favored agricultural district of South Carolina and southern North 
Carolina, stretching north from Columbia 200 miles. The Saluda, Broad and 
Wateree-Catawba are its principal sources of power. 

We see in the South, therefore, a most fortuitous combination of natural 
advantages making for the production and utilization of a cheaply manufac- 
tured and cheaply distributed fertilizer. Nowhere else in the United States 
do these conditions exist. There is potential available water-power to the 
amount of 3,000,000 practically continuous horse-power, and unlimited deposits 
of phosphate rock, superior coal, cheaper than elsewhere in the United States, 
and remarkably pure limestone, all essential to the manufacture of high-grade 
fertilizers containing nitrogen and phosphoric acid. The labor market is un- 
excelled as to the large unvarying supply of men, and, quality considered, is 
the cheapest in the United States. The climate is conducive to all-year-round 
activity, is healthful and demands only the very minimum of fixed investment 
for plants and their equipment. And bordering the power streams are the 
farms which consume substantially 60 per cent. of the fertilizers used in the 
United States. Nature has showered possibilities upon the Southern States 
beyond every other section of the United States. Will these possibilities be 
converted to practical accomplishments? The answer is up to the people of 
the Southern States. 

It is easy in the matter of water-powers to take accomplishment for 
granted where there exists potentiality. It is self-evident that in order to 
develop a water-power we must first of all have a water-power to develop. 
A commonly mistaken viewpoint is that the mere existence of a water-power 
site is a sufficient reason for its development. Water-powers have limited 
application. Steam power in use in the United States amounts lo substan- 
tially 30,000,000 horse-power, and the developed water-power is substantially 
6,000,000 horse-power; the one is five times the other. If we exclude water- 
powers devoted to public utility purposes and include only those in the hands 
of manufacturers using a thousand horse-power or more, the amount of water- 
power in use is believed not to exceed 1,250,000 horse-power. Hydroelectric 
power ventures are commonly failures. They thrive best in regions where coal 
is very expensive. They therefore find their profitable field in the United 
States beyond the Rocky Mountains and along the Pacific Coast, where coal 
costs per ton three to four times the cost in the eastern part of the United 
States. 

The value of an undeveloped water-power site is analogous to the value of 
coal in the ground. The latter delivered to the purchaser at the mine mouth 
carries a price of $1.50 per ton, while its value in the ground, as evidenced by 
the almost universal rate of royalty, is but 10 cents per ton. Out of the public’s 
exaggerated conception of the value of water-power sites and franchises have 
grown Federal legislative obstructions to the development of power, particu- 
larly as applied to certain Southern States. 

So much for the point of view of the developer of water-power who pro- 
poses to transform it to electric current, transmit and distribute it. His 
difficulties are discouraging enough, but surmountable, because ordinarily he 
can find recourse in steam power at a relatively slight additional cost for the 
distributed electric current. But how about the manufacturer who uses elec- 
tric furnaces and those in the electro-chemical industries, and those whose 
use of power for any purpose is so great that in order to occupy an assuredly 
favorable competitive position they must have it at first hand cost? For many 
reasons into which enter cost, limited period of contract, serious fixed obliga- 
tions to pay for power in times of depression and idleness, the large power 
user may not dare and cannot afford to purchase power of a public utility 
company. Such companies serve a valuable economic purpose in supplying 
users of power whose demands are so moderate that it is impracticable for 
them to develop, own and control a water-power. Therefore, it is properly 
through the medium of public utility corporations that the great bulk of the 
water-power absorbed in the various industries can be developed and dis- 
tributed. But when the public utility company intervenes in the development, 
ownership and control of the power required by the large independent user, it 
may become an undesirable middleman, serving no worthy purpose and fixing 
a useless burden, even greater than the middleman’s profit, for all time on the 
consumer of the manufacturer's products. 

Federal legislation, such as set forth in the various proposed substitutes 
for the general dam act of 1910, which have come before Congress in the past 
six years, will protect and foster the development of water-powers through the 
medium of public utility corporations, but it is not clear that the difficulties 
of the private developer and user can be met by any Federal legislation alone. 
A natural and proper provision in any such act is that before a permit shall 
be granted by the Secretary of War for the construction of a dam affecting 
navigation, the applicant must have complied with the laws of the State in 
which the structure is situated. The State laws on such matters have been 


framed for the purpose of encouraging the development of water-powers and 
naturally fix conditions, many of them more or less formal in their nature, 
with which the corporation seeking the right to develop water-power must 
have previously complied, such, for instance, as requiring that it shall own the 
abutment site at either end of any dam it proposes to construct. With quite 
natural foresight, the public utility corporation complies with these laws and 
intrenches itself at every water-power site within its competitive territory, and 
from which it cannot be dislodged by any private company, which, due to the 
large amount of power it requires, desires to or for reasons of economy musi 
develop its own power. Public utility corporations, unless protected by some 
thing akin to a public service commission, cannot exist, as a rule, where they 
must meet uncontrolled competition, which in many instances would be the 
case if in their district power sites, potentially competitive, were left open to 
be taken up, developed and the power sold and distributed by others. 

Therefore, in States which require of the water-power developer compliance 
with more or less formal provisions before he can acquire title, particularly 
where inexpensive of accomplishment, the late comer into the field can find 
no unoccupied dam sites to which he can secure title, and, theferore, no plac« 
where, under any Federal act, he can secure a permit from the Federal Gov 
ernment for the construction of a dam. 

There is another difficulty which prevents the large private user of powe1 
from making his own water-power development That is his legal incom 
petency to exercise the right of eminent domain. 
site or in the reservoir site held by a competitor or by anyone feeling the in 


One acre of land at a power 


ducement to inordinate gain could prevent the consummation of or reduce to 
the vanishing point the net advantages of the proposed development. 

The insurmountable obstacle at the present time to the development of 
Southern water-powers lies in the impossibility of securing a permit for the 
erection of a dam upon a navigable stream. The definition of navigability 
has extended to the tributaries of what is ordinarily known as a navigable 
stream, and structures placed across them may be considered to fall under the 
Federal laws now on the statute books or that may hereafter be enacted 
The general Federal dam law of 1910 sets forth the qualifications necessary 
to entitle an applicant to a water-power permit, and is. in effect, the solemn 
pledge of this great Government that if any possessing these attributes make 
application, Congress, upon the recommendation of the Secretary of War, 
wiil grant a permit for the construction of the structures necessary to the 
development of power at the chosen site. Practically ever since the passage 
of this law Congress has been considering its revision, and pending the com 
pletion of such additional general legislation it has been unwilling to grant 
any permits whatsoever. 

Responsibility for this condition of affairs rests chiefly, if not entirely 
with certain political obstructionists calling themselves “Conservationists. 
By working to complete exhaustion the bogey man of a vicious “water-powe1 
trust” of fearsome mien, and by giving to a water-power permit the aspec 
of a franchise of enormous value, the public and the people's representatives 
have been generally misled. 

It must be admitted that the seed of propagandist teaching against true 
conservation by actual development fell upon a rich soil of public prejudice 
against that class of men of pioneer spirit, constructive ability and of strong 
industrial ambition who create something of social value from raw natural 
resources, whether they be water-powers, mines or forests. It has been easy tuo 
fool the public not only as to the quality and economic status of such men, 
but as to their purpose and as to their claimed invasion of public rights. In a 
period of deep suspicion of any large interest or of any business carried on in 
a large way it has only been necessary to point one’s finger at any man 
successfully engaged in a large and important undertaking and cry “trust’ 
to place him and his enterprise in the category of being a great public menace. 
During all this time, it is true, the public has maintained in theory a high 
appreciation of the economic and social value of industrial development, but 
the public defense of capital in the development of industry often fails when 
it comes to a specific case where it is possible to be misled by the unknowing, 
the prejudiced, naturally destructive or jealous. 

It is peculiarly pertinent to relate here a notable instance where by definite 
and specific misrepresentation on the part of the leaders of this particular 
political cult the United States, and the South particularly, were deprived of 
the very kind of industry which the country generally at the present time 
appreciates is absolutely necessary to national security in time of war and the 
greatest of economic blessings in times of peace, and to the establishment of 
which $20,000,000 has been appropriated lately from the National Treasury. 
There was introduced in the second session of the Sixty-second Congress a bill 
strictly in accordance with the provisions of the general dam act of 1910, grant 
ing permission to erect a dam across the Coosa River at the proposed site of 
Navigation Lock No, 18, two miles above Wetumpka, in the State of Alabama. 
The Coosa rises in the mountains of northern Georgia, and traverses a great 
and rich valley, finally emptying into Mobile Bay. There would be an un- 
broken route of water transportation from northern Georgia through the heart 
of Alabama to the Gulf of Mexico, a distance of 800 miles, but for the 
shoals and rapids about midway of the river's length, covering a distance of 
140 miles and a drop of 320 feet. The people of one of-the country’s richest 
valleys, with products peculiarly suitable for water transportation, are, because 
of these shoals, cut off by river from the sea. The volume of flow over these 
rapids is reported by the United States Geological Survey to be 50 per cent. 
greater than that of the Mississippi River at St. Paul and greater than that of 
the Hudson at Albany. Navigation has been established for many years on the 
upper waters of the Coosa, and for many years on the Alabama River, which is 
the modern name for the lower Coosa. Inasmuch as even a canoe cannot pass 
between the upper and lower rivers, the State of Alabama and the National 
Government, beginning as early as 1824, have had before them frequent!\ 
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for consideration the problem of establishing navigation over the central or 
shoal district of the river. The estimated cost of from $10,000,000 to $12,000,000 
for the necessary dams and locks is prohibitory if it must be borne wholly 
At the time of the introduction in Congress 
“iniquitous Coosa 


in the interest of navigation. 
of the bill styled by the so-called 
River bill,” there was one dam under construction a 
proposed new site designed to raise the water approximately 75 feet. 
proposed new dam of somewhat greater height was to be built strictly in ac- 
cordance with the Government’s requirements for navigation, and to this end, 


conservationists the 
few miles above the 


The 


together with the dam already under construction, would have provided, with- 
out expense to the Government, navigation structures costing $3,000,000. The 
purpose of developing the power was to produce an agricultural fertilizer 
like that of which the neighboring Southern States absorb 60 per cent. of all 
Four million dollars was available for the 
forthcoming, the 


that is used in the United States. 
establishment of this plant. Federal permission 
President vetoing the bill after its passage by Congress, so the industry went 


was not 


to Canada. 

The imagination, given free rein, cannot conjure up a situation in which 
an applicant for the right to develop power had a stronger claim in public 
interest to the necessary permit. To the present date no industry of this 
character has found its way into the United States. In every other first-class 
nation it is well established. The statesmen and economists of Germany con- 
sider that her greatest single accomplishment in economic advancement in 
many years has been the expansion of the fixation of atmospheric nitrogen; 
made during the period of the present war, and upon which there has been 
expended $100,C00,000 at a time when nothing less than the most vital military 


and economic demands would warrant diverting money, men and thought 
from the direct conduct of a great war. , 

For years the hearts of the people of the South have been warmed by con. 
templation of the exceptional natural advantages of their great section; their 
ambitions have been stirred, and the flame of their hopes for industrial develop. 
ment kept burning. However, nothing commensurate with the wonderfy/ 
natural advantages has been actually accomplished. An industry will not force 
its way into a community where public apathy or prejudice makes possible 
political aggressions and injustices. It is only when the human factor is right 
that the natural advantages can be converted to purposes profitable to ali 
concerned. It is important that the South shall show in new and broader spirit 
that hospitality for which she is so justly famed and beloved. 

The people of the South must turn their earnest attention to the early 
removal of the existing insurmountable political obstructions to the develop. 
ment of water-power. The first step in this direction should be taken by 
insisting upon practical Federal and State water-power legislation which shail 
give to water-power develorers, the private developer and user, as well as the 
public utility corporation, the place to which they are entitled, namely, that 
of worthy industriai factors more nearly entitled to a subsidy in the exercise 
of their activities than to be taxed with a charge for the privilege and subjected 
to the risk of a limited revocable franchise. 


What the Chemist Means to Manufacturers. 


The Mistake Individually and Nationally of Low Pay for Chemists. 


By Francis P. VENABLE, Ph.D., Se.D., LL.D., Chapel Hill, N. C. 


Beep gece there are great industrial possibilities before the South, 
with its abounding resources, and in the utilization of these crude mate- 
rials the chemist must play a most important part. 

Jt is with regard to the proper training of the chemist that I wish to say a 
few words, and these are directed chiefly to the managers of the industries 
whom this matter chiefly concerns. 

There are three ways in which the chemist can be of service. 
trol through his analyses the grading of the raw materials and the purity of 
the various substances used in the processes; he may oversee the general 
running of the processes and by his knowledge of correct chemical and phys- 
ical principles detect faults and suggest improvements; lastly, his time may 
be spent upon research, seeking to prevent wastes, to utilize by-products and 
to devise new methods. The last two spheres of usefulness are to be stressed 
as the most important to the manufacturer. Too often he thinks that the 
chemist’s usefulness ceases with his analytical activities, whereas the seeing 
eye may correct mistakes or bring about changes which will mean many thou- 
sands of dollars to the owners. 

It is absolutely essential that the chemist should be thoroughly trained in 
his profession. A large number of chemists at present employed are insuffi- 
ciently trained and can be of little service, outside of routine work, to their 
employers. Hence they bring about a widespread impression that they are, 
after all, of little service and can be in great measure dispensed with. 

The day has passed when chemists could be trained to efficiency in a small 
institution, with one or two professors and imperfectly equipped laboratories. 
The experience of technical workers all over the world shows that this train- 
ing requires four full years of study, mainly devoted to a thorough grounding 
in the various branches of chemistry, and two or three years more of ad- 
vanced work if the highest form of service is to be expected. It is comparable 
to the training required in medicine in these days of specialization. The last 
three years of training are to be compared to the young physician's course 
in the hospitals. During these the previously gained theoretical knowledge 
comes into application, knowledge is co-ordinated and eyes are opened to the 
meaning of things. 

For such training as this the department of chemistry in a college needs 
a teaching force of not less than 10 or 12 men, including at least four pro- 
fessors; also large laboratories and expensive equipment. It goes without 

saying that the native ability of the man is the great determining factor, but 
unless he has the training he will find himself greatly hampered and unable 
to meet the demands made upon him. For the sake of the profession as well 
as of the industry, I cannot impress too much the necessity for careful inquiry 
into all details of the training. It would prove disastrous if, in the expansion 
of our industries, there should come an increased demand for chemists lead- 
ing to the taking up of many ill-trained and unfit workers. This would dis- 
credit the profession and bring injury and loss to the industry. 

Lastly, I would point out that the cost of his professional training involves 
a heavy outlay of time and money on the part of the chemist, and that the 
right man must be one of native ability and exceptional qualifications. The 
best are picked men, as many, fall by the wayside during the course of the 


He may con- 
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training. The rewards held out before them, then, must be adequate. No 
wise manager would think of putting an expensive machine in the hands of a 
dull, untrained workman. The chemist should be the eyes of the concern, 
constantly on the outlook for improvements. He should be well paid. A 
cheap man only means failure. Unless the profession holds out for fitting 
remuneration the right men will not enter it. The inducements held out to 
them in other lines are too great. 

When in Berlin, in the early spring of 1914, I noticed in the daily papers an 
abstract from a government report stating that there was a considerable fall- 
ing off in the number of students in the German technological schools. I drew 
this to the attention of a journalist and told him that the wonderful success 
and supremacy of Germany in chemical industries were at stake. He seemed 
disturbed, but rather made light of my conclusions. I spoke to Dr. O. N. Witt, 
director of the chemical laboratories at the Technologisches Institut in Char- 
lottenburg. He was inclined to doubt the seriousness of the situation. I iso 
talked with some of the young chemists. They told me that the salaries after 
years of preparation amounted to only some fifty dollars a month, and that it 
was not a living wage. | learned that young chemical and other engineers 
were joining a protective association or union in the effort to bring about bet- 
ter conditions. 

A few months before his death, in 1915, Dr. Witt published an article to 
reassure German manufacturers and convince them that it was not possible 
for England or the United States to capture their position of supremacy in 
the field of chemical manufactures. One of his arguments was that the young 
German chemists were willing to work at less than a living wage, trusting to 
support by their families, because of the dignity of the positions held by them, 
and that young Englisnmen and Americans would not make this sacrifice. 

That such a condition could long continue is incredible. Certainly it will 
be impossible after this war is over. We must be careful to make no such 
mistake. 

Insist on the fitness of your men and you will get the right sort. Give 
them every encouragement for their work in the way of opportunity and equip- 
ment. Remember that industrial investigations are often very costly—too 
costly in most cases for educational institutions to undertake them. So little 
help is to be further expected from that source. 

It is worse than folly to think that a man of costly education, high attain- 
ments and properly ambitious of advancement will be attracted by pay less 
than that given the bricklayer who helps to put up the plant. To pay them 
well is the wisest and best policy. 

Some years ago, in the course of a conversation with the manager of a 
large concern having branches distributed over the country, he said that he 
could train his janitor to do the necessary analytical work in his business. 

“Perhaps that is, true,” I replied, “so far as the mechanical routine of the 
precess is concerned, but will he understand what he is doing. Large sums 
of money are involved in these analyses.” 

Later I heard that the results gotten in the various branches failed to 
agree and that the chemists were trying to locate the trouble. Could the 
janitor-chemist aid in this search, improve his methods, know when he was 
wrong and why, and by any chance have the vision to see the relation of his 
work to the whole and suggest improvements? 

A poor chemist is a costly mistake at any price. A good one must be well 
paid, and will prove one of the best possible investments. 
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How to Correct the Economic Balance in the South: 


Raw Materials on Which to Base Great Industries. 


By Joun C. Heepen, General Manager Federal Dyestuff & Chemical Corporation, Kingsport, Tenn. 


AM in receipt of your letter requesting information with reference to the 
| chemical potentialities of the South and asking for the reasons for the 
ication of the Federal Dyestuff and Chemical Corporation at Kingsport. 

The chemical potentialities of the South have hardly been recognized ex- 
cept in a few exceptional instances. The mountain section, stretching from 
the break at the Potomac River to the Alabama border, probably contains a 
greater variety of mineral wealth than any other section of the globe. When 
you come to consider that the sources of wealth are, first, agriculture, and 
second, mining, you will readily admit that with such a variety of natural 
products the mountain section of the South would naturally be the locality in 
which to develop industries depending upon these products. It has been said 
ihat the source of the wealth of Great Britain is her abundant stores of coal, 
iron and limestone. We have an illustration of the truth of this statement in 
the wonderful development of the two great iron centers in our country, Pitts- 
burgh and Birmingham. 

The fact that great wealth is produced by the development of the iron in- 
dustry on account of the proximity of the coal and limestone to the ore proves 
that other industries depending upon mineral resources can be developed best 
by bringing the industry to the source of supply of the raw materials. Of 
course, Many raw materials are brought great distances on account of pecu- 
liar conditions of low freight rates and for other reasons, but if one analyzes 
the circumstances surrounding such industries, it will be found that the nat- 
ural development would have been at the source of supply of the raw mate- 
rials and that this development frequently could not take place on account of 
the absence of some of the materials necessary for the industry; therefore, 
the industry was developed by assembling raw products from great distances. 

In the South, however, the necessity of going any great distance for raw 
products, for the development of chemical industries particularly, is unneces- 
sary. Beginning with the great gossan lead, so-called, there stretches from 
the mountains in Virginia to the Georgia or Alabama line abundant stores of 
sulphur-bearing iron minerals and sulphur-bearing iron and copper minerals, 
giving abundant supply of raw materials, both for the manufacture of sul- 
phuric acid and iron and copper. 

Sulphuric acid is probably the most useful product in the chemical indus- 
try, and is the one product without which civilized man in his present state 
of development could hardly exist. 

The chemical manufacturer in the South is able to assemble his raw mate- 
rials from supplies close at hand and develop his products without the incon- 
venience and delays of shipments from great distances. There is an abun- 
dance of coal of the highest quality and an abundance of cannel coal; there- 
fore, a supply of coke completes the list of fuels required for a chemical in- 
dustry. These fuels can be procured at prices lower than in any other sec- 
tion of the country. 

There is an abundance of hardwood timber, making a supply of charcoal 
available and also making it possible to construct plants at low cost and from 
material of the highest quality. From the forest products in the South large 
quantities of tanning extracts are being produced at the present time, and there 
is no reason why this product should not be increased and be a permanent 
industry, as the reforesting would take place as rapidly as the present supply 
is used up 

Large bodies of iron ore are available, as well as large quantities of lime- 
stone and dolomite, producing, with the fuel and the ore, ideal conditions for 
the development of the iron industry and for the development of those chem- 
ical processes which depend upon magnesia and lime for their raw materials. 

It should be possible to manufacture in the South cyanamide for fertilizing 
purposes, on account of the availability of the lime, coal and cheap power. 

It would require a treatise to go into detail and describe the ramification 
in manufacture of the mineral resources of the South as they bear upon 
the chemical industry. Therefore, a short list of the industries that could 
profitably be established in this section will suffice. 

Glass manufacture and the manufacture of artificial abrasives from silica 
products. 

Porcelain manufacture from high-grade kaolin, clay and feldspars. 

In fact, there are in this section all the materials for the production of all 
kinds of ceramic wares and terra-cotta, both for building purposes and for 
other uses, 

The manufacture of Portland cement is already fairly well established in 
the South. Here high-grade cements are produced from the shales and lime- 
Stone which abound. 

Many of the raw materials for the paint manufacturer are found in large 
quantities, making the manufacture of pigments, paints, wood fillers and 
abrasives used in the soap trades available for these manufacturers. 

Soapstones abound in quantities and of very high grade, making it possible 
‘0 manufacture from this product electrical equipment, chemical apparatus, 
plumbing fittings, furnace linings and the various articles of commerce into 
which soapstone enters. 

Barytes abounds in many sections, making it possible to manufacture from 
this product pigments for the paint trade and the paper-makers. 


Asbestos of a low quality abounds which could be used for roofing, insu- 
lating materials and products of this kind. 

Manganese ores, chrome ores, zinc ores, salt and gypsum make available 
a supply of products for the chemical industry for the manufacture of per- 
manganate, zinc white, chromate and chlorine products and the many products 
into which these compounds enter as raw materials. 
The agriculturist depends 
The ratio of 


The economic balance in the South is wrong. 
for his income upon practically two crops—cotton and corn. 
manufacture to agriculture is so small that the agriculturist has no market 
for products of the soil near at home, and is compelied to raise those crops 
which find a world market. The conditions for establishing manufacturing 
enterprises in the South are therefore ideal for the economic development 
of this great section. The more manufacturers locate in the South, just so 
much more will the South be benefited agriculturally and be able to diversify 
its agricultural products. At the same time the labor conditions will be im- 
proved; at the present time there is scarcely any occupation for the people 
in many sections except tilling the soil. Industries, therefore, have available 
a supply of labor, which, although untrained, can readily be trained for new 
enterprises and raised to an efficiency equal to that of any other section. 

You have referred in your letter to the establishment of the Federal Dye 
stuff & Chemical Corporation at Kingsport, Tenn., and have askel the rea- 
sons for establishing this plant there and a description of the products which 
the plant will manufacture. 
reference to the 


remarks with 


The climatic conditions are very 


Your first question is answered in the 
availability of raw materials in the South. 
favorable for an industry of our nature, as it is necessary frequently for many 
of our operations to be conducted practically in the open. There seems to 
be a notion in the North that summer in the South is distressing. We have 
found the winter very mild, making it possible to continue building operations 
and manufacture without hindrance, while the average temperature at Kings 
port in the summer has been no higher than in Philadelphia. The nights are 
cool, so that whatever inconveniences may be occasioned by a hot day are 
speedily cured by refreshing sleep. 

Our products are founded 
chemical industry-—sulphur and salt. We are preparing to manufacture a 
complete line of dyestuffs, consisting of sulphur and direct dyes for cotton, 
acid dyes and mordant dyes for wool, dyes suitable for pigments for the 
paint trade; also pharmaceutical products, and are prepared to manufacture 
all kinds of high explosives, which are derived from the procucts of distilla 
We are at the present time manufacturing large quantities 


upon the two great raw materials of the 


tion of coal tar. 
of sulphur colors and taking up the manufacture of wool colors and other 
colors for cotton in addition to the sulphur colors. We are developing these 
processes as rapidly as supplies of apparatus and other material can be 
assembled. 

A great deal has been said with reference to there not being supplies of 
raw material available in this country for the manufacture of dyestuffs, and 
that the dyestuff industry is a one-nation technical 


knowledge required in the industry is not available. 


industry, because the 


We have 
more than 


The question of supply of raw material has been fully answered. 
raw materials available from our coke industries in quantities 
sufficient to produce all the dyes used in the world. The question of establish 
ing this industry, therefore, resolves itself into the supply of technical skill. 
We have at Kingsport about 35 chemists, graduates of American universities. 
These men have attacked the problems of dye making, and are developing 
in the laboratory and in the plant in a practi¢al way dyestuffs equal in every 
respect to those formerly imported into this country. On account of the 
energy of the American college graduate and his initiative, work which re- 
quires a long time to develop in Europe is being developed at Kingsport in a 
very short time. It is a great credit to our American colleges and universities 
that the training of their graduates is such that they are able to attack prob 
lems that are as complex and difficult as the manufacture of dyes and solve 
them as quickly as they are being solved at Kingsport. With this supply of 
scientific thought to draw upon, and the public sentiment in this country to 
back and buttress the efforts of our own scientific men, and a tariff policy 
which will give as just a protection to the dyestuff industry as is given to 
other industries, there is no reason why this nation should be dependent upon 
any foreign nation for its colors, pharmaceutical products or high explosives. 

| trust that you people will be able to sound the slogan, so that we shall 
be a nation not only independent politically, but independent economically. 

I am pleased to have this opportunity to write this rather disjointed letter 
to you, but press of business has made it impossible for me to give more than 


a passing attention to this matter. 


(Poe 6 Fe clin 








— 
—— 








64 | MANUFACTURERS RECORD. 


[September 14, 1916 


—$_ = 








Progress in the Chemical Development of the South. 


By Davin T. Day, Ph.D., Petroleum Expert. 


GAIN and again readers of the Manufacturers Record have had their 
A attention called to the large and exceptionally concentrated deposits of 
various raw materials for the chemical industry within what are spoken of 
as the Southern States, and many 
projects for the development of 
these resources have subsequently 
received profitable development. 
On the whole, however, the devel- 
opment has been very small com- 
pared to the very great amounts 
of chemical materials which 
could be utilized. 

It is interesting that these de- 
particularly conspicu- 
ous and_ particularly concen- 
trated, or pure, the farther we go 
south. Thus, on the borders of 
Louisiana we find some of the 
purest rock salt found in 
nature, and close by deposits of 
native sulphur so peculiarly lo- 
cated that the process of melting 
the sulphur by steam and pump- 
ing out the molten material has 
proved extremely successful in 
affording very large stock piles 
of sulphur sufficiently pure for all 
practical purposes and unusually free from arsenic and other very harmful 


posits are 


ever 
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impurities. 

Closely associated with these deposits are great supplies of heavy fuel 
oiis, which in the early days of the oil industry at least pointed the way toa 
plentiful and efficient source of fuel, to say nothing of the natural gas which 
frequently occurs associated with this oil and under heavy pressure. Now, 
the significance of these oil supplies goes farther beyond its humble use as a 
fuel. The oil offers in itself a basic material for chemical development in- 
volving the production of such compounds as to render the oil much more 
valuable for chemical work than as a fuel. 

These peculiar deposits of raw material are explained to the students in 
every chemical class in the United States, and it has been the habit to point 
out the ease with which they can be used in what have come to be the 
standard chemical processes for the production of heavy chemicals. The 
steps are simple by which the sulphur is burned to sulphur dioxide, then 
oxidized by air by the contact process to sulphuric acid, which is not only 
used commercially for oil refining, fertilizers and a host of other industries, 
but as a basic raw material for attacking salt, converting it into anhydrous 
sulphide of soda, which is converted by the well-known Le Blanc soda process 
into the various commercial varieties of sodium carbonate, and eventually 
caustic soda. 

But we must now go farther and consider how this same sulphur is valu- 
able, even before conversion into sulphuric acid, as an agent in the production 
of sulphite wood pulp, and for the development of the partially oxidized sul- 
phur compounds which are necessary in the conversion of cotton waste and 
lintage into artificial silk. This same sulphur opens up a field for the produc- 
tion of carbon bisulphide to the various industries for which the valuable 
compounds are necessary, for which carbon bisulphide is the starting point. 
Now, the native salt of Louisiana and other 
the electrolytic processes which 


Again, the salt industry. 
Southern States is similarly available for 
produce caustic soda directly without the older and more complicated inter- 
mediate steps, and which give as a side product great quantities of liquid 
chlorine, not only valuable in itself as an efficient disinfectant, but as a pow- 
erful agent in the production of other chemical products. To understand 
these it is necessary to revert for a moment to the chemical possibilities of 
the crude oil in the Southern States. It has long been recognized that the 
asphaltic oils of the Gulf Coast are more susceptible to chemical reagents 
than the paraffin oils farther north. Nevertheless, only the smallest begin- 
nings have been made in the actual production of the great number of hydro- 
carbon derivatives for which these oils serve as the raw material. To begin 
with, the simple treatment of these oils, preferably after classification by dis- 
tillation with chlorine, under proper photochemical conditions, yields a large 
series of products, from carbon tetrachloride to chloroform, chloral, to finally 
the chlorine products of asphalts and heavy oils, all of which have the char- 
acteristic of non-inflammability. Kept dry, these chlorine substitution or 
addition products from petroieum are usually neutral, non-corrosive, etc., but 
by the proper addition of moisture can be oxidized into products of still 
greater value. It is much more important, however, to consider the petroleum 
possibilities when starting at a new angle from the crude material. 

It is only within the last few months that a great and careful study has 
been given to the enormous possibilities that exist for converting one kind of 
hydrocarbon into another, or the members of one series of hydrocarbons in 
other kinds. The oils of the Gulf States are supposed to contain, and do con- 
tain, varying percentages of the class of hydrocarbons known as naphthenes. 

DAVID T. DAY, Petroleum Expert. Consulting chemist in the U. S. Bureau of Mines. 


A.B. Johns Hopkins, 1881; Ph.D., 1888. Chief Division Mining and Mineral Resources, 
U. 8. Geological Survey, 1886-87. Chemist in charge petroleum investigations, 1907-14. 


These are clesely related to the aromatic hydrocarbons which serve as a basis 
for aniline dyes. That is to say, they are aromatic hydrocarbons containing 
an additional amount of hydrogen. Recent experimentation has shown tha 
it is comparatively easy, by heating these naphthenes above their boiling 
points, to break them up into other hydrocarbons, chiefly those members of 
the aromatic series which are most valuable for dyes. In practice it is no} 
necessary to separate the naphthenes from the asphalt and from the paraffiy 
hydrocarbons and the ethylene hydrocarbons which accompany them, by 
simply to crack the mixed vapors of all of them, and thereby convert more o; 
less of all the different series into aromatic hydrocarbons with a greater an 
cheaper yield. 

Starting with these hydrocarbons and others which are obtained in the 
cracking processes, such as naphthalene and anthracene, we are able to obtaip 
at will any or all of more than 900 different artificial coloring products, the 
methods of manufacture of which are well known to the chemical profession: 
and, in fact, the method of manufacture characteristic of each one is wel 
described in a catalogue of all such dyes issued by a foreign publishing house. 

In practically all of these processes three substances are necessary chem. 
ical agents in one step or another, and all obtainable from Southern raw ma 
terials. They are sulphuric acid, chlorine and soda in one form or another 
Lime is frequently necessary also, of which the supplies in the South are 
ample. With these resources, therefore, every essential element of the ani. 
line industry in all its ramifications are abundantly available, and it is prob. 
able that all can be had at considerably cheaper prices than those at which 
they could be bought in the open market. 

Concerning these crude petroleums of the South, recent investigation has 
also made it evident that oxidation processes are available by which certain 
important members of these oils may be comparatively easily converted in 
the future into the fatty acids for soap making and for other purposes. - It 
happens that in this oxidation alcohols are also frequently formed and con- 
bined with the fatty acids in the act of formation, with the resultant produc- 
tion of compound ethers. It should become possible by manipulation of this 
process to modify them in the direction of producing such compound ethers 
as have value for flavoring, etc. 

Again, it has recently proved possible to secure from some of the badly 
cracked oils after chemical treatment perfumery resembling cedar and con- 
sisting apparently of terpenes. Again, by certain variations of the cracking 
processes it is possible to obtain slightly oxidized products at the same time 
the oils are broken up from heavy to lighter components; thus formaldehydes 
from aldehydes and alcohols, and certain new products of as yet unknown 
composition are obtained. The fixation of atmospheric nitrogen appears to 
have been accomplished quite economically in this connection. 

It may be expected as an accomplished fact that heavy oils of any char- 
acter can now be broken up into lighter oils of almost any desired character 
as suitable as the basic material, from which many industries may be 
branched with commercial advantage. Again, it is evident that if there be 
added to the cracking process crude sulphur the variety of materials which 
can be used to furnish gasoline under destructive distillation is greatly in- 
creased. This extension, although the commercial features have not yet 
worked out, looks in the direction of the enormous sawdust heaps from the 
lumber mills of the South. 

The elasticity of chemical methods, so that the chemist can change from 
one source of material to another and from one process to another for the 
obtaining of the most efficient result in producing the product which is tem- 
porarily most valuable, gives not only aid, but confidence to the investor in 
these new lines of progress. 

Few people recognize the enormous amount of experimenting now in prog- 
ress by chemists all over the South for the actual development of the products 
above referred to. Many are now being made commercial in one place or 
another, but, as usual in new enterprises, the products are sold for export 
from the South in a condition far nearer the raw material than should be the 
case. Sulphur is chiefly sold as such. More is sold as sulphuric acid to be 
used elsewhere as the basis of other chemical products. The same is true of 
salt, and particularly of the oils which are capable of better development. 

While these commercial products may be crude in their nature, the ex 
perimenting in many private laboratories by college professors, commercial 
chemists and others, where many hundreds of new products are available in 
the form of small samples, show the tangible results of this chemical investi 
gation. 

It is greatly to be desired that this article should serve as an appeal to 
every investigator in chemical lines in the South, and to investigators in other 
parts of the United States working on similar material, to send all of the 
peculiar products obtained in these investigations, whether of actual know! 
composition or not, and whether of any prospective value or not, to the 
Industrial Chemical Exposition to be held this month in New York, where 
others interested may perhaps furnish the means and the incentive for further 
work on these special products. Let them send in everything they have made, 
with as clear a description of the contributing materials and the character 
istics of what may be as yet an unknown material, and it is certain that they 
will be most carefully studied by the many experts who will attend this 
exposition. The success of this exhibition is assured in advance from the 
record made by the exhibif last year, and these samples will undoubtedly be 
of as great interest as any other feature. 

Again let it be urged that the raw chemical materials be sent from al! 
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possible localities to this exhibit, and that care be taken that the size, shape 
and quality of the material shall tell as much as possible about the quantity 
and quality of the particular material in question at the place where it is 
found or manufactured. Dr. G. Brown Goode once made the pungent remark 
that a good exhibit consisted of a good explanatory label illustrated by a 
specimen. Let this be the guiding instruction to those who send their con- 
tributions to the New York exposition. Tell all you can about what the 
sample, as where it came from and what it means to chemical industry, if 
you would have the specimen be of value to you. 

The great value of such chemical agents as sulphur, salt and other raw 
materials for heavy chemicals, and the colossal supplies of these valuables in 
the South, while known to be well recognized, is very well known compared 
to the occurrence of hundreds of other mineral resources now adaptable to 
present needs which were formerly valueless. One naturally thinks of such 
rare metals as tungsten and molybdenum, the ores of which have been so 
eagerly sought, and with such considerable success, in the Rocky Mountain 
States within recent months. Would it not be well for the enterprising com- 
mercial mineralogist in the South and for the ambitious prospector to search 
more diligently for these and similarly valuable materials? The National 
Gcvernment and various State institutions are glad to give such information 
and such preliminary examination of minerals as will aid the prospector in 
directing his search to valuable results. They will at least tell you what 
your minerals are and give you an idea as to whether they are worthy of 
analysis to determine their purity or the amount present of some valuable 
component. 

An interesting example of the recent use of what was previously waste 
material is the utilization of thalium from Oklahoma zinc ores. This element 
takes part in one of the cleverest chemical processes ever discovered. It has 
been found, in brief, that it is advantageous to add a small amount of a tha- 
lium chlorine compound to a tungsten incandescent lamp. When the proper 
minute amount is added this material partially volatilizes,. slightly decom- 
poses, and the chlorine set free combines with the brown deposit which 
eventually forms on the inside of an incandescent bulb, forming a compound 
of chlorine and tungsten; and this circulating through the lamp eventually 
comes in contact with the incandescent wire and is there decomposed by the 


Chemical Industries and the South: 


considerable heat. The tungsten is deposited upon the filament from which 
it was originally volatilized, and thus through the agency of this compound 
chlorine affects the return again and again of the tungsten, which has vola 
tilized from the wire and has been deposited on the cooler glass of the bulb 

Another element which has been found lately in connection with other ores 
is gallium, which will undoubtedly be exhibited at the September chemical 
exhibit, which is awaiting utilization. 

There are few regions in the world where so many varieties of useful min 
erals have been scattered by nature as in the mountain regions of North Caro- 
lina, and it would be gratifying to see every one of these exhibited in all the 
forms in which they can be found in nature, with a hope, and even a practical 
surety, of increasing their utilization. Perhaps no better campaign could be 
undertaken at this time in the development of the chemistry of the South 
than to bring together at such an exhibit as this every complete process, or 
process still in the formative stage, for the development of potash salts in 
the South and the extraction of potash from feldspar and other rocks, and 
especially, perhaps, the saving of potash from the flue dust of cement mills 
The impetus already given to the saving of flue dust containing potash by 
Dr. Cottrell’s method has proved inspiring in this direction, and it should be 
easily possible, by bringing together all the effort which has been made for 
the extraction of potash in one exhibit, to bring about potash independenc« 
within the next few months. 

Similarly a good showing should be made of the efforts, more or less su 
cessful, to manufacture nitric acid from the nitrogen of the atmosphere. It 
is evident that the South has already profited by taking advantage of the psy 
chological moment in several of the many steps necessary for the develop 
ment of its chemical industries. Many are used, and just now this New York 
exhibit gives the opportunity for a display of the South's chemical resources 
new budding processes, and for newly discovered chemical compounds which 
will furnish an additional step of progress of no small value. 


Limitless Raw 


Materials. 


By Cuarwes E. Coates, Ph.D., Professor of Chemistry, Louisiana State University, Baton Rouge, La. 


N talking of the South of recent years, I have sometimes found it 

necessary to explain both where it is and what it is. If by the term 
South one means that section which lies south of Mason and Dixon’s line 
and east of Texas, this would in- 
clude a very large part of our 
country and a great many differ- 
ent kinds of places and people, 
some distinctly not Southern in 
the ordinary sense. It is, in fact, 
difficult to draw the geographical 
line, but it might be fair to say 
that the South is that part of the 
old South where immigration has 
not materially changed the gen- 
eral nature of the old Southern 
stock. 

It is an even more difficult mat- 
ter when one comes to say just 
what the South is. Someone once 
remarked that Boston was not so 
much a place as a state of mind. 
Possibly this might be said of the 
South with equal truth. When 
the average American speaks of 
the South or thinks of it, there 
comes a vision of the white-pil- 
lared plantation home, the broad 
porch, the planter in white linens, often with white hair, seated in an easy 
chair and about to take something or other from the solicitous hands of a 
deferential and smiling negro. There is a subconscious impression of aris- 
tocracy, courtesy, hospitality, high-mindedness, sensitive honor and improvi 
There is a dim, passing picture of courtly men and fair maids, of far- 
reaching fields of cotton and cane, of mortgages and of depleted bank ac- 
counts. With it all, there is a feeling that the South stands for something 
very fine in the development of our country, something which we, as Amer- 
icans, are proud of in an affectionate way, and when the vision passes it 
leaves behind a haunting regret that the South is passing, too; that things 
are not as they were. This is the conventional picture of the old South as we 
find it in literature and art and as we hear of it in oratory. 
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It might seem, at first thought, that it is a far cry from a picture of this 
sort to a discussion of the chemical potentialities of the South, but I am 
inclined to think that there is a closer connection than some would imagine 
Comparatively few representatives of the moneyed interests in the East and 
the Middle West have lived long enough in the South really to know it. They 
know the pleasures of Palm Beach, the shooting and fishing of the Gulf Coast, 
the gayety of Mardi Gras, the charm of St. Augustine and New Orleans 
These they learn by experience, and they go home with the idea that the 
South is a good place for anything—but business. 

In past years, when representatives of a Southern enterprise, thought out 
by Southern men, have gone to Chicago or New York for capital wherewith 
to develop it, they have frequently found an atmosphere which was distinctly 
not sympathetic. They have had to overcome a general impression that the 
whole enterprise, ipse facto, was fanciful, possibly ill-advised and by virtue 
of the substitution of enthusiasm for investigation, not sound from the stand 
point of twentieth century business. This impression was exceedingly diffi 
cult to overcome. The financiers were delighted to meet the gentlemen from 
the South and would do anything for them except put money into their enter 
prises. Today the more farsighted of the captains of industry know that their 
attitude was a mistake and they are sending their capital South, yearly in 

They know that the old Southern planters have well 
Their sons, who follow them, have preserved most of th: 


increasing amounts. 
nigh passed away. 

best traits of the fathers, but they have changed their methods 
longer sit around plantation porches in white linens; they are out in the 
fields and factories in overalls; they are merchants, bankers, doctors, lawyers 


They no 


They are working a twice eight-hour day with the same feverish desire for 
success which is common to most young Americans, but it must be confessed 
that, as a rule, they are not manufacturers, and in particular, they are not 
chemical manufacturers. 

The reasons for this are numerous. Perhaps one reason might be found in 
the general nature of Southern education in the past 50 years. At first it 
was almost entirely classical, a heritage of ante-bellum days. About 20 year 
ago came the beginning of agricultural education, which is now making such 
a profound impression on our national life; but it is only within a compara 
tively recent date that young Southern men have been able to get proper 
training in the various phases of engineering at home. When they wanted an 
engineering training they went North to find it, and they found in the North 
also the opportunities for their life-work which did not exist at home. They 
rarely returned, and so they were lost to their section. Yet these were the 
very men the South needed. Had they stayed at home they might have 
enriched their section not only with the fruits of their own activities, but 
also by the creation of an atmosphere in which the spirit of manufacturing 
enterprise might have developed freely. It has been the absence of this 
atmosphere more than any one thing else which has handicapped the develop 
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ment of manufactures in the South, and it is indispensable. Neither manu- 


facturing nor morals can be created by act of parliament, nor can mass- 
meetings and resolutions from Boards of Trade do much to help the cause. 

Within the last decade matters have changed much for the better in this 
respect. There are now excellent schools of engineering in each of the 
Southern States, and many of the ablest and strongest students are to be 
found in them. Even chemical engineering, the youngest member of the 
family, is already man’s size in several places; but the South needs still 
more engineers, and in particular it needs more chemical engineers. In fact, 
it is getting increasingly difficult to find large manufacturing enterprises 
which do not need chemical engineers. The slaughter-house, the blast fur- 
nace, the oil mill, the sugar-house and many others are already under strict 
chemical control, and the increasing importance of utilizing by-products is 
opening daily new fields to the chemist who is also an engineer. 

In the South these facts are well known in an academic way, but in most 
cases they are practically ignored. Now and then one hears the question, 
“If such opportunities really exist in the South, why do not the Southern 
men seize them?” The answer is not hard to find. The South still lacks a 
sufficient number of industrial leaders, and it has almost no leaders where 
chemical industries are concerned. This is unfortunate for its financial de- 
velopment, but at the same time it means opportunity for the well-trained 
man with energy and initiative or for the capitalist who can employ such men. 

Without attempting to give the figures involved, it might be of interest to 
study briefly the conditions attending the introduction of new chemical indus- 
tries and also the betterment from a chemical standpoint of some of the 
existing Southern industries. It is well known that many such industries are 
still carried on according to rule-of-thumb methods and with enormous waste. 

Chemical enterprises as a whole may be roughly divided into two classes. 
In the first class we find those where the finished product requires much labor 
and sells at a high price, as, for instance, dyestuffs, natural and synthetic 
drugs and the like. Here the raw materials may come from different parts 
of the world, but the item of transportation charges is only a small percent- 
age of the selling price. Such industries may properly be located in large 
centers of population where skilled labor can readily be obtained and to which 
the buyer comes naturally in the course of normal business routine. At pres- 
ent, one would hardly expect them to spring up in the South, where such cen- 
ters of population are few; and yet there are several instances in which 
notable success proved that such development is not impossible. 

In the second class we group those in which the weight or the bulk or the 
general nature of the finished product is such that the item of transportation 
figures largely, both in the cost of raw materials and in the selling price at 
the point of consumption. Here we find iron, coal, cement, soda, bleach, acids, 
cotton oil, sugar, alcohol, resinous and hardwood distillation products and the 
like. In these instances, the South undoubtedly offers opportunities not sur- 
passed elsewhere. It possesses great quantities of raw materials of excellent 
quality. It is comparatively near the present markets of the South, the West 
and the Southwest, and well situated with reference to the future markets of 
Central and South America. These advantages have already been recognized, 
and many individual enterprises have been started in the last 10 years. Some 
are now in successful operation, but some have been flat failures and great 
disappointments. We are apt to hear more of the last than of the first. A 
successful man keeps quiet and banks his profits; the failure tells his troubles 
to anyone who will listen, and this has done the South no good. These fail- 
ures, however, are frequently easily understood upon a little investigation. 

In considering.the possibilities of a new enterprise, all men are guided 
by the preliminary calculations. Where chemical industries are concerned, 
these calculations often show no reason, at first sight, why such industries 
should not be exceedingly profitable. Now the calculation of these possible 
profits is very easy for the amateur and quite difficult for the expert. A com- 
pany is formed, made up of inexperienced men who know they are ignorant 
and of practical men who do not know they are ignorant. Here the blind lead 
the blind. Ordinarily, the practical man has made some superficial estimates 
and has convinced some men with money that they can make more money. 
So the company sells its stock, gets its money in bank, buys its site and its 
machinery and contracts for its material. Anyone can do this. Anyone can 
spend cash money, and the practical man does it admirably. The company 
pays, as a rule, little attention to the selling end, knows nothing of market 
conditions, plunges ahead with energy and is brought up with a sharp shock 
at the end of a year or so by the stern facts of bankruptcy, all the more 
unpleasant because unexpected. The men are honest, hard-working, well- 
meaning, and so the failure to get the calculated profits must have been due 
in some mysterious way to the section they live in—to the South. 

As a matter of fact, a real calculation of these profits is by no means easy— 
a great many different factors go to make up profits—but there are men to- 
day, chemical engineers, who can make such calculations with exactness. 
They can steer one away from discarded or freak processes. They can show 
the. pitfall of building too large or too small a unit. Sometimes they can 
even point out the danger, known only to the initiated, of running up against 
a selling corporation which has a practical monopoly because of the gentle- 
men’s agreement between the big firms back of it. 

Unfortunately, the value of expert advice of this type has not been thor- 
oughly realized in the South. I know, personally, of a number of instances 
in which thousands of dollars might have been saved had the promoters been 
willing to spend a few hundred dollars for a careful report from a reputable 
firm of consulting chemists. In this respect, it is true, there has been lately 
a remarkable cnange, but the condition still exists generally. No better in- 
stance could be given than the string of abandoned plants for distilling light- 
wood which dot the South from Carolina to Texas. With startling regularity 
these flared up and went out, leaving behind only ruin and discouragement. 


For all that, certain individual pine-products plants are today making large 
profits, but in each case the chemist sits at the right hand of the president, 
The layman may write it down as an axiom, “never invest any considerable 
sum in any chemical industry until a report on the project has been made by 
experts.” This is applicable everywhere, not only in the South. 

One of the first inducements offered to a prospective chemical plant igs 
cheap power, and here the South can both promise and make good. One 
obvious source is the streams on the east and west slopes of the Alleghanies, 
Many hydro-electric plants have already been set up on the east slope, but 
many more sites remain unoccupied. Congress is now considering developing 
to its fullest extent the water-power at Muscle Shoals for the electro-synthesig 
oi nitric acid from atmospheric nitrogen, an admirable project which has been 
generally commended both for patriotic and’ for engineering reasons. Willson 
made his first carbide at Spray, N. C., and from this point the carbide industry 
spread all over the world with millions invested everywhere, except in the 
South, which is rather queer when one remembers that in the South limestone, 
coke and electric power can be obtained as cheaply as anywhere on earth. 
According to recent reports, hydro-electric plants are shortly to be erected 
in Carolina for the manufacture both of nitric acid and of calcium cyanamid. 
There is room and opportunity in the South for several such plants, and they 
should prove exceedingly profitable. 

Water-power, however, as a source of energy has certain disadvantages. 
Unless only a fraction of the possible power be utilized, there comes a term 
of dry weather when there is not enough power available to do the work re- 
quired of it. This has proved embarrassing on occasions, and has been met, 
in some cases, by the establishment of an auxiliary battery of dynamos, driven 
by gas engines. In such cases, a careful study of the relative cost of electric 
power from the two sources has shown the somewhat surprising result that 
electricity can be produced about as cheaply by internal combustion engines 
as by water-driven turbines. If these statistics are correct, it would seem that 
an electric plant situated near the mouth of a coal mine could generate and 
distribute enough electricity to meet the demands of a whole manufacturing 
district, just as the Niagara plant does, with the probable springing into 
existence of a similar series of chemical plants of the most varied types. The 
low cost of electricity generated in this way has led to the recent experiments 
on electric smelting in Northern Alabama, which are already successful com- 
mercially. It is more than possible that the next 10 years may see a com- 
plete change in the methods of producing pig-iron. The many advantages of 
electrically-smelted iron are well known. With cheap electricity from cheap 
coal, found near high-grade limestone and iron ore, the South may yet be the 
center and the master of the iron industry of the world. 

But water and coal are not the only sources of power in the South. There 
are also the oil fields of Louisiana, Texas and Oklahoma, and, for that matter, 
the Mexican oil fields, which can, if necessary, supply the Gulf coast by tank 
steamer without transshipment. 

The great Caddo gas field in North Louisiana is one of the most neglected 
sources of power in America today. This gas is about 95 per cent. pure 
methane, and the calorific value is over 1000 B. T. U. The gedlogical indica- 
tions are that the gas supply will be practically permanent or of long dura- 
tion, and yet with the exception of a glass works in Shreveport and a few 
minor enterprises, it has called no new industry of magnitude into existence 
and is even today almost entirely used for local purposes—heating, cooking 
and small power plants. 

In Winn parish, not far off, is an unlimited supply of high-grade limestone, 
and the whole country is full of good clays. With cheap gas, limestone and 
clay all thrown together by the hand of Providence, why cannot the hand of 
man build a successful cement factory at the same place? It is said that the 
cement industry is thoroughly organized and newcomers and new plants are 
“discouraged” from entering the field. If this be true—‘but that is another 
story.” ; 

There are in North Louisiana large deposits of lignite. I have analyzed 
a dozen or more samples from various parts of this deposit, and I have found 
them uniformly of good quality. They can be mined cheaply by uncovering, 
and they are absolutely unused for any purpose, though they could be made to 
yield briquettes, or could be distilled destructively. 

As mentioned before, there are several excellent deposits of limstone in 
North Louisiana, not much good as building stone, but admirably adapted to 
making lime. There are also salt wells in the near vicinity from which salt 
was made for many years. With lime, salt and cheap electricity from gas 
oil, why should not this section produce chlorine, sodium and bleach? It is, 
at any rate, well worth looking into. 

Even more remarkable are the absolutely uncorrelated chemical possibili- 
ties of South Louisiana. If one leaves New Orleans rather early in the morn- 
ing it is possible to visit in one day the salt mines at Week’s and Avery's 
islands, the oil fields at Jennings and Vinton, and the sulphur mines just out- 
side of Lake Charles. To a chemist, the most interesting thing about these 
really remarkable deposits is their extraordinary purity. The salt from 
Week’s Island shows on analysis 99.6-99.8 pure sodium chloride. The sulphur 
is almost chemically pure, averaging 99.6-99.9 per cent. sulphur. The oil, on 
the other hand, is a fuel oil. 

Now here we have chemically pure salt from which to make acid, bleach, 
sodium, hydroxide, sodium carbonate, sodium sulphide, and the like. These 
could all be made in unlimited quantities, chemically pure. This would re- 
quire a great deal of sulphuric acid, of course, and cheap power as well. A 
few hours away lies the most remarkable deposit of sulphur in existence, 
chemically pure and admirably adapted to the making of sulphuric acid by 
the contact process, already mined and ready for shipping—out of Louisiana. 
Cheap power and raw materials of almost unthinkable quality and quantity— 
yet nothing is done. They look like the parts of some great engine which 
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have not been put together because the master mechanic has not yet come. 
In this same section are forests of pine, cypréss, cottonwood and gum. 
These are now made into lumber, and everything except the lumber is burned. 
Now, each of these woods makes good paper stock, and the price of paper is 
going up daily. There seems to be no reason why it should not stay up, as 
there is a well-recognized lack of the raw material from which it is usually 
made. The whole question has been thrashed out in the newspapers, which 
are so vitally interested; addresses have been made, articles have been 
printed, and yet the fact remains that there is not a single mill either in Lou- 
isiana or Mississippi which makes printing paper. Indeed, there are only two 
of any sort—one at Bogalusa, La., and one at Moss Point, Miss., where a good 
grade of kraft paper is now being turned out. 

Several unsuccessful attempts have been made to get someone to make 
soda and bleach to supply someone else who is to make the printing paper 
from part of the Southern waste. The arguments which have prevailed 
are something like this: “How can we afford to make soda and bleach when 
there is no local demand for it?” and “How can we afford to make high-grade 
paper when there is no local production of bleach and soda?” These two 
questions have been chasing each other in a circle for some years. 

Wood waste is not the only thing paper can be made from in the South. 
li has been shown experimentally that many of the native grasses, rice straw, 
sugar-cane bagasse, cotton stalks and the like make excellent paper. Sporadic 
attempts have been made to utilize these, but without success. In a few cases 
I have had occasion to look into the reason for the failure, and in each case 
ihe answer was the same—a highly technical scientific industry was being 
undertaken without competent scientific management. 

In addition to pine and cypress, there is much hardwood in the South— 
oak, ash, hickory and beech. This also is being cut for lumber with the usual 
waste, yet I do not know of a single plant for the destructive distillation of 
hardwood in Louisiana, Mississippi or Alabama, though a plant at Memphis 
has done exceedingly well in spite of the fact that it has a long haul for its 
wood. Surely there is an opening for a chemical industry in this line further 
South, and also for additional plants for the destructive distillation of pine, 
where the technical difficulties have been practically overcome of late years. 
Other wood by-products which are not made in the South to any extent are 
pasteboard, fiberboard, papier mache and surfaced building boards. There 
is a local demand for all of these things, and they can be made here as cheaply 
as anywhere. 

Another product peculiarly Southern is cotton, both the fiber and the seed. 
Cotton mills are probably not to be regarded as chemical enterprises, though 
calico printing and dyeing are, but the cottonseed must pass through a number 
of chemical operations before it can be used at all. When the seed gets to the 
oil mill it is first delinted. These “linters” are used in large quantities as a 
source of pure cellulose, for guncotton, smokeless powder, celluloid, celluose 
acetate, artificial silk and many other cellulose products, not one of which is 
made today in the South, which produces the cellulose. The delinted seed is 
then hulled and pressed. The meal is used as cattle food; it is almost too 
expensive for use any longer as a fertilizer, and it is continually growing in 
esteem. Of late it has been tried as a food for man, but it has not gained any 
serious footing here, even though the experiments were successful. The fact 
seems to be that there are many different grades of meal, some of which are 
not palatable. If the seed itself could be graded before milling, from the 
standpoint of flavor, this difficulty might be overcome, a new source of human 
food found and new chances for food chemists as well. 

Because cottonseed is bulky, the milling has always been done in the South. 
The crude oil, however, is run into tank cars and shipped, usually to a city 
like Savannah or New Orleans. Here it is refined and reshipped. A small 
quantity is made into cooking oil at the Southern plants, but the greater part 
is sent North, where it is turned chemically into artificial lard, butterine and 
scap, much of which is shipped South again. These things could be made just 
as well in the South, with an initial advantage of a double freight charge in 
favor of the South, but they mostly make the round trip North and back, as 
any grocer can testify. 

Then there is the recovery of glycerine from foots and soap stock in gen- 
eral. There are a few glycerine plants in the South. One has recently closed 
down because it could not get the raw material. Here is the keynote to the 
whole situation. The South is shipping out its raw material, and none of it 
is left. It is the custom, it is the easiest way, and nine-tenths of the ultimate 
profits go elsewhere. 

Then there is the matter of industrial alcohol. There are several large 
distilleries in New Orleans and other cities which ferment molasses only. 
With the present high price of molasses these plants are considerably handi- 
capped, and yet there are many starchy grains, tubers and roots, which can be 
grown cheaply in the South and which would do well as a source of alcohol. 
They are not so grown because there is no demand for them, and there is no 
demand because they are not grown. 

With the present high price of gasoline, industrial alcohol ought to be a 
Sirong competitor, and, indeed, it is already largely used for motors in Cuba. 
In this country there is still a good margin in favor of gasoline, but with alco- 
hol at from 25 to 30 cents a gallon, there would be practically an unlimited de- 
mand for it, provided a little of the Government red tape which binds it now 
could be untied. This is far below present prices, and could not be reached 
except by exerting the utmost care in its manufacture, and this includes the 
utilizing of all possible by-products. But in many of the plants with which | 
am acquainted, there has been little or no chemical or scientific control, and 
hone of the by-products have been recovered until within the past few months, 
since which time an attempt has been made to work the vinasse for potash. 
There has always been enough money in the industry as it stood, and I doubt 
if a serious attempt has yet been made to place industrial alcohol on the 


market at the lowest possible price. A few years ago great things were ex 
pected of cheap alcohol. These expectations have not been realized because 
alcohol has never been cheap enough, but all the old promises may yet be ful 
filled when the South realizes its possibilities in this line 

Another phase of the introduction of chemical industry in the South, and 
one of the most important, is the matter of finances. It may as well be ad 
mitted frankly that we have not an overplus of free capital. The South is 
growing richer year by year at a remarkable rate, but there has always been 
opportunity to invest every dollar saved in existing enterprises and at good 
rates. There has always been so much to do. A country devastated by war 
and confused by a chaos of labor conditions, had to be rebuilt from the ground, 
and the building is still going on. Men coming South with new chemical 
enterprises of merit can count on getting, locally, a fair fraction of the money 
necessary, but not all of it. Most chemical enterprises require considerable 
initial outlay, and even under the best supervision a period of costly mistakes 
must be passed through before commercial efficiency is reached. All of this 
requires capital. Here is one more reason why the South has not fully de 
veloped its chemical possibilities, and here also lies the opportunity for out 
side money. 

I have endeavored to outline, as I see them, the chemical potentialities of 
the South and in particular to keep away from over-enthusiasm. This is hard 
to do for one who knows the South as a land of opportunity and has seen the 
sources of wealth which lie on every side, awaiting scientific development. 
Great things are in the air, and the chemist, too, is called on for great things 
The South asks him to make bricks and iron and food and clothing for the 
whole country and to make them better and cheaper than they have ever been 
niade before. 

I have given here but a few examples affecting chemical industries in the 
South. They might be multiplied indefinitely, but that is not necessary to 
illustrate the point. There are, of course, many individual enterprises which 
are run in a manner beyond any criticism, but they are the exception. In gen 
eral, the South is still exploited for its raw material, with which it is so lav 
ishly endowed. This is not necessary. Labor conditions today are good 
throughout the whole South. It is a good land to live in—a very good land 
for a real American. He will find himself at-home here as perhaps nowhere 
else in the country. The people are ambitious, intelligent, enterprising, quick 
to recognize merit, but they cannot take the initiative in chemical enterprises 
because they do not know where to begin. They lack leaders in chemical 
industries. Most of all, they lack men who can organize the individual pro 
ducers of raw material into a co-operative whole, men who can show the salt 
man, the sulphur man, the oil man, the paper man, the lumber man, that their 
interests are interdependent; that if they work together each can double his 
profits and build up his section as well. Anyone who can get the confidence 
of these producers and can make them join hands for their common good has 
enoromus opportunity in the South, for the prime need of all its chemical pos 
sibilities is organization and co-operation. 


Untulbbsater 


“Team Work” Essential, for Possibilities Are Almost 
Limitless. 


Anprew Brysox, Mem. Am. Soc. Civ. Engrs., New Castle, Del 


O comply with your request for an expression of my views on the subject 

of “The Chemical Poientialities of the South” in any except the briefest 
degree is impossible. The field is too great; the possibilities almost limit 
less, and the public benefits which must accrue to successful chemical research 
work in the many lines cannot be measured. 

The science which has accomplished such wonders in the past few years, 
making common and of every-day use that which a few years ago, if thought 
of at all, would have been placed among the “impossibilities,” is still hardly 
beyond the threshold, and I doubt if any mind today can conceive what will 
be done during the next fifty years. 

To obtain the best results in the shortest time, however, there must be 
good “team-work,” and that is something we in this country have sadly 
lacked. 

Suppose there should be established a Bureau of Science and Research, 
an adjunct to one of the existing departments of the National Government, 
in which all of the scientific work now divided among the various departments 
would be concentrated; all State and private laboratories to be in touch with 
it, and receive instructions or suggestions from it; daily or weekly pamphlets 
issued by this bureau would indicate to all what each was doing, and what 
progress was being made in every branch; the magnitude of the work would 
warrant payment of very high salaries to the leading men in the several lines, 
duplication of work and wasted effort would be largely, if not entirely, elimi- 
nated, and the results to the country would be incalculable. 

Our people have always lacked in appreciation of “team-work.” Indi 
vidualism has run riot, and there is no need of wasted work done by individuals 
simply for lack of knowledge of what others are doing. Government depart 
ments are duplicating the scientific work of other departments at an enormous 
waste of the taxpayers’ money, and it would seem that our future scientific 
work must be done under some such conditions as are here outlined if the 
most is to be made of our opportunities. 

Your efforts seem to me most commendable and you have my best wishes 
for success. 
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Chemical Industries in the South: “Tremendous 
Development in the Near Future.” 


By Epwarp Hart, Ph.D., Easton, I 


HE last quarter of a century has seen a wonderful change in the chemical 
activities of the United States. In 1893, when I became editor of the 
Journal of the American Chemical Society, the membership was under five 
hundred; by 1901 it had risen to 
two thousand, and at the present 
time has reached eight thousand 
While this increase in 
represent 


members. 
membership does not 
absolutely the increase in chemical 
does measure it ap- 
proximately. Until recently the 
largest part of this increase in ac- 
tivity has been confined to the 
Notable excep- 
Alkali 
which, 


activity, it 


Northern States. 
tions are the Mathieson 
Works at Saltville, Va., 
during this interval, has been de- 
veloped from an old-fashioned salt 
works into a great modern pro- 
ducer of soapmaking materials, 
and the Tennessee Copper Co. at 
Copper Hill, which has become 
one of the greatest producers of 
sulphuric acid in the United 
Staies, and one which, because of 
EDWARD HART, Ph.D. the low cost of production, is 
destined, with the development of 


railroad facilities, to increase to vastly greater proportions. 





Before the cutting off of chemical supplies from Germany had started the 
present wonderful development, a considerable feldspar industry had devel- 
oped along the line of the Clinchfield Railroad, and this has increased until a 
very considerable portion of the feldspar used in the pottery industry now 
comes from this source. At about the beginning of the period in question the 
Williams Mill, near Bristol, Va., was turning out ground barytes, blank fixe, 
barium chloride and satin white, but failed after operating for some years. 
Over two hundred miles to the southwest, at Sweetwater, Tenn., a small plant 
had likewise been in operation, producing barium carbonate and sodium sul- 
phide. With the advent of the war came higher prices and stronger demand. 
The Sweetwater plant then came into the possession of the Durex Chemical 
Co., with the Brothers Toch as the leading spirits. These gentlemen have 
secured control of large tracts containing barytes, and have so perfected and 
extended their plant as to bid fair to become considerable factors in the future 
chemical development of the South. Barytes deposits are found also near 
Cartersville, Ga., and this source of supply has been made use of very largely 
in the last few years, many thousands of tons of the ore having been shipped 
to the North and West. Barium compounds have grown in importance with 
the development of the lithopone industry. Lithopone is a compound of 
barium sulphate and zine sulphide, a pigment of great and growing impor- 
tance. Barium is also used in the manufacture of hydrogen peroxide, which is 
coming into use as a bleaching agent and disinfectant. 

Blane fixe or precipitated barium sulphate is used as a basis for lakes and 
for finishing paper, in printing ink and as a very high grade filler in the rubber 
industry and photography. 

In the manufacture of barium compounds from barytes sodium sulphide is 
produced in large amount as a by-product, and this has been used in recent 
years for several purposes, prominent among these for dehairing hides and 
for dyeing with sulphur black. This black and other dyes are produced by the 
Federal Chemical Co. at Kingsport, which will also produce considerable 
amounts of picriec acid, trinitrototuol, phenol, ete. This new industry, the 
cement plant and the tannic acid plant at Kingsport, as well as the feldspar 
mill of the Clinchfield Products Corporation at Erwin, are greatly indebted to 
the Carolina, Clinchfield & Ohio Railway, which has shown great enterprise, 
first, in giving us an across-country railroad of the best up-to-date type, and 
second, in developing the industries located on its right of way. Among these 
not the least important are the coal fields operated by the Clinchfield Coal Co. 

The salt deposits at Saltville were at one time worked for salt. The supply 
of brine here is practically inexhaustible, and, as salt in large amounts is 
required by the new industries, it seems altogether likely that one or more 
salt works will be established in the near future. 

Another product likely to be turned out is calcium chloride, which is a 
by-product of the Mathieson Alkali Works. It is used as a ‘op-dressing for 
roads to keep down dust, and in the chemical industry. 

The South is the center of a flourishing lumber industry of three varieties. 


EDWAKD HART, doctor of philosophy and ex-fellow of Jobns Hopkins University. 
Kditor Journal of Analytical and Applied Chemistry, 1887-1893, and Journal of the Ameri 
ran Chemical Society, 1893-1901. Connected with Lafayette College Chemical Department 
since 1874, and head of department, 1881-1916, when retired, retaining only professorship of 
chemical engineering. Dean of the Pardee Scientific Department of Lafayette College 
since 1909, and librarian of Henry W. Oliver Cbemical and Metallurgical Library since 
19). Member Institute of Chemical Engineers and numerous other scientific societies : 
proprietor of the Chemical Publishisn Company, and vice-president of Clinchfield Products 
Corporation. 


a. 
There is the lumber from the long-leaf pine, the cypress and the hardwood. 
The offal from the yellow pine, branches and stumps, is being used more 
largely every year as a source of turpentine of various degrees of purity. So 
far the offal from the hardwood has been allowed to rot for the most part. 
This may—and in the future, no doubt, will—be used in manufacturing char- 
coal, acetic acid and methyl] alcohol. 

Because the South is the center of barium production, the low cost of coal 
and the excellent railroad and shipping facilities have recently led to the estab- 
lishment of the chemical works of the Clinchfield Products Corporation, which 
expects to manufacture a large line of chemicals at Johnson City, and of the 
Federal Chemical Co. at Kingsport. In so far as the chemical industry ig 
concerned, the future seems to be full of promise for the South. The immense 
chemical works established throughout the Southern States for the manufac- 
ture of fertilizers, the occurrence of phosphate in South Carolina, Florida and 
Tennessee, which makes this possible; the wonderful mineral resources of 
North Carolina and Tennessee, all point toward tremendous development in 
the near future. The immense agricultural possibilities of the South have, so 
far, only been skimmed. 

With the development of better educational facilities and habits of thrift 
will come a tremendous market to take care of a production a hundred times 
that supplied by present facilities. 

In this development the railroads of the South are taking a prominent part. 
The Norfolk & Western Railroad is well known as second to none in the 
country for good management. Public approbation has recently been shown 
by great advances in the market price of its stock. The Southern Railroad, 
the Louisville & Nashville and the other great lines of the South help and are 
helped by the industries on their lines and are showing a new appreciation of 
their privileges and responsibilities which gives promise of great things for 
all concerned, since co-operation spells dividends. 


dard, 





“Wonderful Possibilities in Clay Resources.” 


Cuartes L. Parsons, Chief, Division of Mineral Technology, Department of the 
Interior, Bureau of Mines, Washington. 

AM very glad that the Manufacturers Record is taking up this work and 

bringing out prominently the great mineral resources of the South and 
the help which the chemists of the country can give toward the development 
of these resources. I am sure you will have many letters commendatory of 
this effort on your part. Personally, I feel that I may perhaps render the best 
service by confining myself to a short statement of the wonderful possibilities 
that lie in the development of the clay resources of the South for the develop- 
ment of the ceramic industries, especially the pottery industries. 

As you know there are immense deposits of kaolin, both primary kaolin in 
the mountains of Virginia, North and South Carolina and secondary kaolin 
in South Carolina and Georgia. These latter lie chiefly in what is known as 
the Coastal Plain. These secondary kaolins are present in other Southern 
States, notably Florida and Alabama, and they offer a basis for an extensive 
industry in electric porcelain, white tile and chinaware. These kaolins have 
up to the present time been largely used in the paper trade, where they have 
brought a comparatively low price. It is probable that they will continue so 
to be used, but it will perhaps interest your readers to know that recently 
co-operative investigations were carried on by the Bureau of Mines and one 
of the kaolin industries near Macon, Ga., to develop methods by which at least 
kaolins of that region can be utilized for the very highest class of tiling and 
hotel chinaware. A bulletin bringing out the details of the methods of treat- 
ment will soon be issued by the Bureau, and methods can then be tried out by 
other kaolin companies. 

The reason these kaolins have not heretofore been available has been due 
to the excessive shrinkage and impurities, rich in color-giving constituents, 
such as titanium oxide, which could not be eliminated. It has been found that 
if these kaolins under technical control are treated with just the right amount 
of sodium hydroxide the clay slip is rendered much less viscous, the clay 
itself stays in suspension, and the fine particles of titanium minerals, such as 
rutile, ilmenite, etc., are quickly and readily settled out. This can be done 
at a very low cost. The clay slip so purified is then neutralized with sulphuric 
acid, settled, and filtered in the usual manner. With the purified kaolin pre 
pared in this manner some of the finest white tile and white hotel ware has 
been made. This ware is even lighter in color and stronger than ware made 
from the best imported English china clay, and Cornwall stone is made 
entirely from American materials. 

This purified clay is already in the American market and is being used by 
some of the Ohio potters at a price which has redounded both to the benefit 
of the clay producer and to the pottery manufacturer. It is hoped that with 
first-class materials of this kind at its doors the pottery industry itself may 
attain a foothold in our Southern States. 
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The Rosin and Turpentine Industry, and the Chemist. 


By Joun E, Teerie, Ph.D., New York, N. Y. 


HE United States produces more turpentine and rosin than all the rest 
of the world. Our total annual production is usually worth over $40,000, 
000. Our exports in one year exceeded $27,000,000, and are usually in normal 
years over $20,000,000. The in- 
dustry is not a new one. Over 100 
years ago we were exporting con- 
siderable quantities of rosin and 
turpentine. Forty years ago our 
exports of these products were 
nearly half in quantity what they 
have been in recent years, but 
only about one-fifth in value. 

Notwithstanding the magnitude 
and age of the naval siores indus- 
try, however, it developed largely 
without the aid of the chemist. 
Only within the last 10 or 15 years 
can he claim to have played more 
than a minor part, but recently 
his contributions have been of 
extreme importance. We may 
discuss the chemical contributions 
under four heads: 

1. Improving the quality and 
quantity of rosin and turpentine 
produced from the living tree. 

2. Providing standards and de 





JOHN E. TEEPLE, Ph.D. 


tecting and preventing adulteration. 

3. Finding new uses and enlarging the markets, particularly for rosin. 

4. Utilizing the rich dead pine (lightwood) and various pine wastes for 
the manufacture of naval stores. - 

The methods of producing rosin and turpentine from the living tree made 
very little progress during the whole nineteenth century. Timber was plenty, 
land, leases and labor were cheap, and there was a profit to be had by existing 
methods. The method consisted in hollowing out a cavity near the base of 
a pine tree and cutting away bark and wood to leave a smooth face for a few 
inches above it. Then every week from spring till fall a V-shaped chip about 
an inch wide was cut through bark and wood above this face, each chip being 
just above the preceding one. Thus inch by inch the scarred face crept up the 
tree, to the extent of say 30 inches a year, and at each chipping the oleoresin 
from the wound flowed down the scarred face till it reached the cavity at the 
bottom, whence it was dipped out for distillation with water over direct fire 
to produce volatile turpentine and non-volatile rosin. Every year the thick, 
gummy exudate had to flow over a longer stretch of discolored scarred face 
and be exposed to longer evaporation of turpentine before it reached the col- 
lecting cavity at the bottom. And so every year the producer's rosins were 
darker colored and his yield of turpentine smaller. 

But conditions began to change. Many lumbermen refused to have their 
trees bled for turpentine, as it decreased the value of the lower end of the 
tree for lumber and very largely increased their loss of timber from forest 
Timber was not so plentiful as had been supposed, 
The cost of pro 


fires and from windstorms. 
Prices of lands, leases, labor and materials were all rising. 

ducing turpentine and rosin today is probably three times what it was 25 
years ago. So the producer called for help. He looked first to France. There 
they were able to bleed a tree for many years—one is said to have survived 
200 years—while here four years was about the limit of profitable operation. 
There they planted large orchards of pine trees for the express purpose of 
turpentining them. There they made much narrower gashes in the trees, used 
a cup and gutters to collect the oleoresins, instead of allowing them to flow 
long distances over the scarred face into a hole in the tree, and there they 
accordingly made lighter colored, higher priced rosins, and bleached them 
still further in shallow pans in the sun, changing, for example, a K rosin 
into the much more valuable water-white rosin. 

A study of the French methods seemed, however, to show that they were 
noi, as such, applicable to existing conditions here. But there was an idea 
there, and to C. H. Herty, a chemist, and now president of the American 
Chemical Society, is due the credit first of working out that idea in a scientific 
and practical way to fit conditions here, and second, what was probably 
much more difficult, of persuading the operators to use his methods for their 
Own good. Herty conducted careful comparative scientific experiments and 
showed clearly: 

1. That there was no physiological reason for the marked coloration of 
rosins during the later years of operation as compared with the first or virgin 
year, but that this coloration was due to oxidation of the resin acids during 
the longer flow from the point of exudation to the receptable, “the box,” and 
especially to the absorption by the fresh oleoresin of the old oxidized resin 

JOHUN EDGAR TEEPLE, born Kempton, Il, January 4, 1874. B.S., Valparaiso, 1893 
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Analysis, New York City, and chief chemist J. T. Baker Chemical Co., Easton, Pa., 
1904— ——; served as officer and chemical director of various chemical manufacturing com 
panies. Fellow of A. A. A. S. and member of various chemical organizations. Author 
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on the face of the tree scarified during the previous years. By using an outside 
receptacle attached to the tree and moving it annually up the tree near the 
point of scarification only the best grades of rosin were obtained. 

2. The flow of the oleoresin over long surfaces resulted in heavy loss of 
the volatile spirits of turpentine 

3. The cutting of “the box” resulted in destruction of much of the timber 
by fire, wind and insects. 

4. Most important of all, it was demonstrated that the unboxed pine tree 
would produce 25 per cent. more crude turpentine than the boxed tree, due to 
greater vitality of the tree. 

Early commercial confirmation of the experimental results led to the rapid 
substitution of the long used “box system” by the practical, cheap and effi 
cient “cup system.” The use of the cup system was not thoroughly efficient 
for several years, as was evidenced by the low yields of early spring as com 
pared with the later yields. The explanation of this shortcoming was appareni 
when Tschirch, of the University of Berne, published his views on resin flow, 
and then by a slight modification of woods practice the difficulty was over 
come. The total waste which the chemist has made possible to be saved in 
the South in this industry (a considerable part of it is already being saved) 
must amount to over $10,000,000 per year. 

But the end is not yet in sight, for, according to Herty, laboratory experi 
ments on perfectly fresh specimens of crude turpentine show that its normal 
content of spirits of turpentine is approximately 30 per cent., while under most 
favorable methods of collection and distillation at present yields of only 18 
to 20 per cent. are obtained. This loss of at least one-third of the volatile oil 
by evaporation remains still to be overcome. 

As to other improvements in manufacture, not much progress has been 
made. The French method of bleaching rosin seems too slow and laborious, 
and many chemical methods have been suggested instead, but up to the pres 
ent have not made much headway. Methods of distillation without the use of 
direct heat, such as using superheated steam or distillation in vacuum have 
been suggested, but have had little influence as yet on methods of manufac- 
ture. The United States Bureau of Forestry has recently been studying the 
question of chipping, and has published results indicating that a one-half inch 
chip gives about as good a flow of oleoresins as an inch chip, besides being 
Jess injurious to the tree. They further recommend chipping every four days 
instead of once a week, thereby increasing the yield in a season. It has been 
objected that the tree may not be able to stand this excessive bleeding. The 
method is still to be tried in practice. 

When turpentine was comparatively high in price, many substitutes, chiefly 
from petroleum distillates, and many methods of adulteration were found 
Presumably we must give the chemist credit for these, too. The question of 
adulteration particularly became a serious problem, and provoked a flood of 
literature devising tests for various impurities and additions. Most of the 
large consumers finally evolved specifications to fit their requirements, and 
many States have passed laws for preventing and punishing adulteration, so 
that conditions now are much improved, for which we may also thank the 
There is still much work to be done, however, in standardizing tur- 
As they 


chemist. 
pentine specifications to fit the consumers’ specific requirements. 
now stand, with rather arbitrary figures on specific gravity and distillation, 
we no doubt often include material he really does not want and exclude 
material he could perfectly well use. 

Rosin has usually been too cheap to suffer from adulteration, except with 
dirt or brickbats. The chemist has little to do with its purity or grading 
Recently, however, the United States Bureau of Chemistry has proposed a 
series of permanent standards for the different grades of rosin, based on 
definite transmissions of red and yellow light for each grade. 

In extending the markets for naval stores the chemist has done little for 
turpentine. It has had three uses for many years: 

1. Asa solvent for gums in the manufacture of varnishes. 

2. Asa vehicle in the manufacture of paints 

3. As a thinner in the application of paints. 

The chemist has more often striven to avoid its use in these fields than he 
Two new fields have been opened within recent years by 
This has been carried 


has to extend it. 
chemisis—one the manufacture of synthetic camphor. 
on to a considerable extent in a commercial way, and will be again whenever 
satisfactory relations exist between the market prices of turpentine and 
If the yields of camphor could be made more satisfactory, it would 
But at present, with the price of the 


camphor. 
no doubt become a permanent industry. 
raw material, turpentine, and of the finished product, camphor, independent 
variables, and no large margin in any case existing above the fixed manufac- 
turing cost, the outlook is not enticing to the investor. 

The second new field opened by the chemist is the manufacture of synthetic 
Synthetic rubber can be made from isoprene, and isoprene can be 
synthetic 


rubber. 
made from turpentine, but whether this is the best way to make 
rubber, and whether turpentine is the best source of isoprene, and whether 
synthetic rubber can compete with natural rubber in the long run, anyway, are 
still open to discussion. 

With rosin the chemist has had more opportunity. He puts it into shrapnel 
shells, and sometimes into varnish. In the presence of an alkali, rosin acts 
as an acid, forming resinates. Combined with an amount of soda insufficient 
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io saponify the whole, it forms rosin size, extensively used in the manufacture 
of papers, where the rosin deposited in the paper prevents the spreading of 
moisture. This accounts for a very considerable amount of the 
A somewhat higher grade of rosin, when saponified, forms 
Combined with zinc, 


ink and 
medium grades. 
a valuable constituent of, or addition to, many soaps. 
manganese or the alkaline earths, rosin gives resinates used extensively in 
varnishes. 

A very large amount of rosin, particularly of the lower grades, is distilled 
for the production of rosin oil. The lower grades of rosin oil, when mixed 
with lime. set to form a semi-solid mass (axle grease) extensively used as a 
lubricant. Better grades are used extensively in the manufacture of printing 
ink, so that the marvelous-increase in printing and paper during the last 
fifty years has furnished an outlet for rosin in two directions. All of these, 
varnish, soap, paper and printing industries, have furnished abundant fields 
where the chemist has exercised and continues to exercise his ingenuity on 
1osin and its products. 

In the manufacture of resin oil the yields and quality are not always 
what they should be. Recent suggestions of different methods of distilling 
promise much larger yields of better quality oil with smaller amounts of by- 
products. 

In the utilization of lightwood and various pine wastes more chemists 
have been active than in any other field of the turpentine and rosin industry. 
Of the many processes that have been suggested and worked out in this 
field, only one, the method of extraction with a solvent, produces both tur- 
pentine and rosin in a commercial way, and only one solvent, a petroleum 
distillate heavier than gasoline, has so far been commercially successful. 

This industry of wood turpentine and wood rosin, as they are called, has 
had a hard fight to make its way, but it is gradually making it, because there 
is a very definite need for utilizing the waste that constitutes its raw 
material. During the years of high prices for turpentine and rosin, in 1911- 
1913, probably more than 10 per cent. of the total rosin and turpentine pro- 
ducticn of the country consisted of wood rosin and wood turpéntine. The 
production fell off markedly during the succeeding period of low prices, but it 
is rising again on a firmer basis than before. 

Besides working out processes and designing plants, the chemist in the 
wood turpentine industry had at least three important problems to solve. 
He must standardize his goods, he must find markets where they could be 
used withcut prejudice, and he must find uses for his new by-product, pine oil. 
All these problems he has solved—the last one, indeed, has been solved so 
well that the once despised pine oil is now worth much more than turpentine. 

Now as to the future of the extraction of turpentine and rosin from 
wastes: Let us look first at the composition of the material with which we 
have to deal. Assuming that this is what we know as fat lightwood or as 
fat lightwood stumps, it contains rosin, turpentine, pine oil and the wood 
fiber. The problem is: In what way can all these products be extracted and 
placed on the market to bring the largest net amount to the manufacturer? 

In some places where the timber has been very largely the long-leaf pine, 


there is the additional factor of so locating his plant that he can entirely clear 
the land and largely enhance its value at the same time that he is furnishing 
his plant with raw material. In the future this will no doubt have an im. 
portant bearing on the establishment of plants, but it will not be considered 
here. Suppose we have 5000 Ibs. of very rich, fat lightwood stumps. Sup. 
pose this contains 20 per cent., or 1000 pounds, of rosin; 40 gallons, or 309 
pounds, of turpentine and pine oil, and 15 per cent., or 750 pounds, of water. 
This leaves nearly 3000 pounds of wood fiber. If we extract this lightwood with 
a volatile solvent properly selected and properly applied, we can recover nearly 
the whole of the rosin, turpentine and pine oil, and have left the wood fiber 
unchanged. The rosin, the turpentine and the pine oil will be in such condi. 
tion that they can be made into the best grades it is possible to produce from 
wood. The wood fiber is free of rosin, and is in just the condition required 
for digestion to manufacture wood pulp. According to information and ex. 
periments, it gives a good yield of a very strong-fibered pulp. Probably it 
will work up best into what is known as Kraft pulp, or undercooked pulp, 
and this 3000 Ibs. of wood fiber remaining should furnish about 1500 Ibs. of 
good marketable pulp. 

Our wood fiber has two disadvantages as a source of pulp. In the first 
place, it cannot be entirely freed from the charcoal and charred and burned 
wood, and in the second place it will not be entirely free from bark, but 
there is no question that it will produce a good grade of brown wrapping 
paper, and with this addition we have made a vevy complete utilization of 
our 5000 pounds of wood. The difficulty heretofore has been that the naval 
stores manufacturer has approached the problem with the view of making 
the wood pulp plant an annex to his existing plant. The wood pulp plant is 
the more expensive, requires the more skilled labor, and is by far the more 
important, so that the rosin and turpentine production should be considered 
rather as an annex to the pulp plant, or, better still, the whole should be 
considered as one complete proposition. Many people have this combination 
of rosin, turpentine, pine oil and wood pulp in their minds at the present 
time. There is no doubt that it will be tried before long. It is only to be 
hoped that when it does receive its trial it will be under the supervision of 
men thoroughly acquainted with both the wood pulp industry and the wood 
extraction industry, and with the aid of the most competent chemical en- 
gineers there are available. In this way it can build on the mistakes of its 
predecessors, and it seems to me to stand an excellent prospect of success. 
Too much good work has gone into this industry, and too much accumulated 
information is available to allow it to languish. I feel sure it has an im- 
portant future, and when its success ultimately comes, very large credit 
will be due to the chemists and chemical engineers who have made it 


possible. Y., 
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The Development of Chemical Industries in the South 
and Southwest. 


By Wo. B. Puituirs, Austin, Tex. 


HE seven main factors which are to determine the extension of chemical 
industries in the South and Southwest, as in any other parts of the coun- 
try, are: 

1. Accessible raw materials. 

2. Cheap fuel or other source of power. 

3. Capital. 

4. Business management. 

5. Technical skill. 

6. Suitable and reliable labor. 

7. Available markets. 

Detailed discussion of the first item, viz., accessible raw materials, may be 
omitted, in view of the fact that no other portion of the country can show ¢ 
greater variety or a larger supply of practically all of the materials that enter 
into this matter than the South and Southwest. 

It is not now, nor has it ever been, a question of raw materials. No one 
who is at all acquainted with the natural resources of these States can or does 
doubt the supply of the materials. Technical literature, Government reports, 
private and published data by the thousands of pages during the last fifty 
years have set forth the dominant wealth of this part of the nation so fully 
and so accurately that but little can now be added. 

Whether it be petroleum, or salt, or sulphur, or phosphate rock, or clays, 
or iron ore, or naval stores, or by-products from coal, or what not, the possi- 
bilities within this area are practically limitless. There is scarcely a single 
thing in the long list of materials required for the prosperity of the nation 
that is not to be had here, and had in abundance, within easy reach of trunk 
lines of railroad. 
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Saxony. Chemist in the North Carolina Agricultural Experiment Station and for the 
Navassa Guano Company. On editorial staff of the Enginecring and Mining Journal, New 
York, and editor of the American Manufacturer and Iron World, Pittsburgh. Professor of 
metallurgy and mineralogy, University of North Carolina, and’ of chemistry and metal 
lurgy, University of Alabama. Chemist for the Tennessee Coal, Iron & Railway Company, 
Birmingham. Director of the University of Texas Mineral Survey and of the Bureau of 
Economic Geology and Technology. President of the Colorado School of Mines. Now in 


private prac tice in mining and technical processes, Austin, Tex. Member of the American 
Inetitute of Mining Engineers and of the Washington Academy of Science, 


Supply of raw materials? Let us put this aside. There is no use in piling 
Pelion on Ossa. 

The same may be said as to the second item, viz., cheap fuel or other 
source of power. The coal supplies in these States are very large, and prac- 
tically untouched. Many of the larger and steadier water-powers have been 
or are being utilized, while others are under consideration. The success that 
has attended the transmission of high tension electric lines for more than 
200 miles under severe climatic conditions—-conditions that are seldom or 
never encountered in these States—has given a new and more: substantial 
impetus to plans for the harnessing of water-powers now untouched and for 
the establishment of central power plants deriving their energy from cheap 
coal and lignite. When fuel, which will evaporate five pounds of water per 
pound of fuel, can be laid down at the factory for 65 to 75 cents a ton; when 
from a ton of this same fuel there can be obtained 50,000 cubic feet of pro- 
ducer gas of 125 to 140 British thermal units per cubic foot; when at the same 
time from a ton of this same fue] there can be obtained 50 pounds of sulphate 
of ammonia, to say nothing of tar and other products; when from this same 
fuel there can be made briquettes of a heating power of the best bituminous 
coal, briquettes that burn with as little smoke as anthracite coal, it would 
appear that the question of cheap fuel need not be discussed at iength. 

Fuel is really a raw material; it has to be transformed into something else 


. before its latent powers are available, whether that something else is house 


hold comfort or industrial energy. A ton of coal represents so much energy 
locked up and awaiting technical skill for its development. It is not at all 
to our credit that we now utilize so little of the power within a block of coal, 
that so much goes to waste and so little for human use. Of all raw materials, 
it is the one from which we get the least. It should be the one from which 
we get the most, for it takes thousands of years to make a foot of coal. All 
oi the vegetation on an acre of thickly-wooded land would make about an inch 
of coal over that acre. Coal should be our most profitable servant, but it has 
brought us into the habits of a spendthrift. There is so much of it that we 
waste it at a prodigious rate. 

It is not so much the price paid for fuel that determines its cheapness as 
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the purposes to which it is put. We may pay a high price for coal if the things 
jc enables us to produce are sold at correspondingly high prices. It may hap- 
pen that coal at $3 a ton is really cheaper than coal at $1 a ton. It all depends 
on what we do with the coal, what proportion of its latent powers we make 
use of. The coals of the South and Southwest are so cheap that we think we 
can afford to throw away from 60 to 75 per cent. of their value; to use from 
25 to 40 per cent. and waste the remainder. 

It is in respect of things now going to waste, especially the things that can 
be made from coal, other than power, heat and light, that the chemical indus- 
try of the South, as indeed of the entire nation, is so far behind the require- 
ments of modern life. 

Power, heat and light from waterfalls can never be distributed over the 
area that coal reaches. Such sources of energy are cheap, extremely con- 
venient and efficient, but those are the favored localities where such energy 
is available. There are not enough waterfalls to go around, so to speak. The 
development of the chemical industries of the South and Southwest will de- 
pend not on cheap electric power of hydraulic origin, but on cheap steam and 
electric power derived from coal and lignite. I am not throwing water on 
water-power, I am merely pointing out that the field of its usefulness is greatly 
restricted and that it cannot be depended on to supply the needs of more than 
a small part of the country at best. 

There are certain industries, such as the manufacture of cotton, etc., that 
require cheap hydraulic power because of the cheapness of their products, 
just as there are also establishments, such as those making caustic, bleaching 
powder, carborundum, calcium carbide, artificial graphite, etc., that require 
large volumes of cheap current to produce their peculiar products. Cheap 
power does not always mean a cheap product, but the enlargement of the 
chemical industries of the South will depend on cheap power to offset the 
higher cost of labor (as measured by its efficiency) and the higher cost of 
transportation to larger and steadier markets. Improvements in the utiliza- 
tion of the energy within these cheaper fuels (and these look toward their 
gasification) will still further reduce their cost as measured by the cost of 
the end products. 

Granted the abundant supply of raw materials and cheap fuel or other 
source of power, how is the necessary capital to be secured? By the enact- 
ment and enforcement of just and liberal laws, in the first place, and, in the 
second place, by lower rates of interest. 

It may be indiscreet to say that the day of the small enterprise is passing, 
but it appears to be true that the small enterprise is finding it more and 
more difficult to secure money at rates that enable it to survive. 

It would be vastly interesting and important to study the effect of lower 
interest rates on the building up of industrial enterprises. Daniel Webster 
used to remark on the power of 6 per cent., but 4 per cent. is far more pow- 
erful in causing the establishment of new ventures and the rehabilitation of 
old ones. Some of our States and cities do not seem to desire the influx of 
new people, new blood, new money, if one may judge from the laws and ordi- 
nances that are passed. While they may not be actively “agin” the corpora- 
tions, syndicates, companies, etc., they are not actively for them. They look 
somewhat askance at them and seem to harbor suspicions that they will bear 
watching. All of this may be true, for organizations of men do not always 
behave any better than individuals. Here is where the law comes in, both 
for companies and for individuals, but it seems to me that the law should 
bear on company and individual alike. 

A German banker once remarked at a public meeting held in Birmingham, 
Ala., that money was the most sensitive plant that ever grew in a garden. It 
is probably true, and for that very reason it must be cared for accordingly. 
It is sensitive, and it must be protected. Whether or no the slow growth of 
chemical industries in the South may be traceable, in part at least, to senti- 
ments and laws unfavorable to investments of the kind I do not know, but | 
do know that this has been given as one of the reasons why capital has been 
withheld. 

I shall not mention names, but within the last two years one of the infiuen- 
tial members of a large organization told me that his company had found 
some excellent material in a certain Southern State, and material that they 
could make good use of, but that the laws of that State were such that he 
could not and would not do business there. No, it was not the Standard Oil 
Co., nor any member of an “octopus” strangling or otherwise. It was a busi- 
ness employing a very large number of men and deservedly famous through 
out the country for its wise, just- and liberal dealings. 

I am aware that many storms of indignant protest have been aroused by 
remarks not unlike these and that “renegade,” “false Southerner” and such 
like terms have been dished out with a free hand. It is all one to me. | 
happen to know what I am talking about, and there are others who could 
speak out if they would. 

What we need, above everything else, are laws that will encourage the 
investment of capital, not hamper it; laws that will protect the investor 


without in the least impairing the dignity or authority of the State. We must 
cease to look upon the aggregation of capital as an evil in itself. It all de- 
pends on the use to which it is put whether it is an evil or not. If we need 


money for the development of our industries—and all the saints past, present 
and to come know that we do need it—we must conform to the usages under 
which it is invested elsewhere. I do not know of a more useful service that 
could be performed than an inquiry into the cost of the money that is build- 
ing up industries all over the country. We talk a good deal about the cost of 
raw materials, of power, water, transportation, etc., but how about the cost 
of money? This determines the cost of everything else. With money at 8 
per cent. many things are impossible that could be done with money at 4 per 
cent. Cheaper money means better protection for the money, and many an 
enterprise is languishing because of the lack of this protection. 


Good business management is often an incentive to capital to embark 
upon an enterprise that may not be, for the moment, particularly encour 
aging. Economy, efficiency, simple and compact organization are the chief 
factors in good business management, and when these are apparent it is not 
difficult to secure financial help for an undertaking that may at the time be 
losing money. The mere fact that the business at any special time or even 
for a period of time is unprofitable is no insuperable bar to further credit. 
It all depends, as the saying is, and this dependence is often affected by ci 
cumstances beyond the control of the manager or the executive board. It is 
impossible for any of us so to plan and so to contro! that the results sha!! 
always be to our advantage. To attain success the general course of the 
curve must be upwards, but there are sure to be points where it will swing 
the other way. 

The technical skill so requisite in the building up of chemical industries in 
the South may now be acquired in the South itself. It is no longer necessary 
for our young men to journey to Europe or even to other parts of our own 
country to secure excellent training in scientific matters, in chemistry, in 
chemical and mechanical and electrical engineering, and, above ali, in the 
handling of labor. 

The vice-president of one of the largest industrial concerns in the South 
said to me last year that he could get plenty of well-trained young men for 
the ordinary conduct of the business, but very few who could be promoted 
He went on to say that there seemed to be something lacking in the training 
that was given in the technical schools throughout the country, a something 
that would give the young men an insight into the art of handling the labor 
they would certainly have to handle. Success in technical affairs is based not 
only on sound technical training, but also on the application of that training 
through human instrumentalities. It is the human machine that has to be 
used, and this machine is becoming more and more complicated, with the 
righteous demand for better living conditions, for a larger share in the profits 
oi the business, for a more equitable distribution of the comforts and even 
the luxuries of life. 

I do not propose to discuss the question whether the ordinary labor in the 
South and Southwest is of the sort to lend itself readily to the requirements 
ot highly specialized industries. It may be as well adapted for such purposes 
as ordinary labor in other parts of the country, which is not saying overly 
much. But the factory atmosphere is to a large extent lacking, the pride of 
the family and the guild in doing the same kind of work year after year. This 
appears to give rise to a certain hereditary tendency and power to fit into a 
specialized organization so that the work is done with more speed, more accu 
racy and less effort. 

There is ancther consideration that must be taken into account here, and 
that is, the disturbing effect of cheap lands upon industrial labor. I call to 
mind the experience of a large woolen mill, engaged chiefly in the manufac 
ture of blankets. It is only within recent years that it has been able to keep 
its labor after training it for the purpose in hand. 
“stake” had been acquired the call to ownership in the soil was imperative 
and the mill was exchanged for the farm and the truck garden. Cheap lands 
and highly-developed industries do not often go hand in hand, and I suspect 
that this fact has played an important part in the retardation of the triumph 
of the South in the industries that fall so naturally to her 

Lentulus and his legions are endeavoring to introduce sports hitherto un 
known, and time must be allowed for their assimilation. 

It is, perhaps, somewhat too early to venture an opinion as to the effect 
the increased interest in public school education is to have on public senti 
ment toward industrial pursuits. That it will have an important bearing on 
all public matters is beyond dispute, but just what course it will take is prob 
Political questions will come into play, for the establishment of 


As soon as a sufficient 


lematical. 
industries that have hitherto been more or less dependent on the tariff will 
disturb existing sentiments. 

We do not have to go back very far to observe the truth of General Han- 
cock’s aphorism with respect to the tariff, and we do not have to peer very 
far into the future to see that in respect of chemical industries we shall have 
to face very severe competition. The protection of American industries is not 
a political question, it is an economic one, and has to be settled, if at all, on 
economic lines. It does not concern itself so much with revenue for the sup 
port of the Government as with internal prosperity, with the building up in 
our own homes and lives, of a greater and more permanent sense of domestic 
security. America for true Americans is an infinitely better motto than any 
display “ad.” on a tariff wall. 

The question of transportation to available markets is one that will have 
to work itself out. There is sufficient domestic market for all of the chem 
ical products that the South can produce, and there are enough railroads to 
handle them. There is a market for standard goods of uniform quality, but 
it is one that will have to be cultivated. There is a word of warning to be 
given, and that is, not to place on any market goods the quality of which 
cannot be maintained. It is fatal to any business to introduce products of a 
certain quality and then lower the quality. In the chemical industry this is 
particularly true. Goods of standard quality will bear a higher freight rate 
than those of a lower grade, and in looking for markets this factor of trans 
portation must always be considered. It is not the cost of transportation, 
per se, that counts; it is the cost with reference to the value of the com- 
modity. Quicksilver at $80 a flask can bear a higher rate than at $40 a flask, 
and high-grade chemicals can bear a higher rate than cheap cotton goods. 

What are the chemical industries that should be developed in the South 
and Southwest? 

It would appear that those industries which would supply the products 
most in use should receive the first attention. The South is chiefly agricul- 
tural. It uses very large quantities of commercial fertilizers, in almost every 
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known combination; large quantities of acid phosphates, sulphate of am- 
monia, nitrogenous manures, potash, etc. The by-product coke ovens at Ens- 
ley, Woodward and Tuscaloosa, in Alabama, supply a considerable proportion 
of the sulphate of ammonia now produced in this country, and the western 
trade will be supplied from the Koppers ovens to be erected at Pueblo, Col., by 
the Colorado Fuel & Iron Co. 

But the fertilizer trade is not the only one demanding salts of ammonia. 
The use of anhydrous ammonia in ice-making opens a large field, as also the 
feasibility of employing crude sulphate of ammonia as the starting point for 
a long list of other products. In the distillation of coal we have gas, coke and 
iar. From the gas is made sulphate of ammonia, but have we considered the 
possibility of obtaining other products from this gas before it is used? From 
certain kinds of natural gas, carrying butane and pentane, large quantities of 
artificial gasoline are now produced, but not in any of the Southern States ex- 
cept West Virginia. Is it feasible to make gasoline from coal gas, whether by- 
product or retort?) There are many interesting products made from coal gas 
by refrigeration and compression. Have we exhausted the possibilities of coal 
gas when we have taken from it the ammonia it contains? Are there no fur- 
ther products? And the phosphate trade. Are there no better products than 
the ordinary so-called acid phosphate? Our friends across the water have been 
making for many years a double superphosphate that carries more than 40 per 
cent. of phosphoric acid soluble in water. Are we making this? 

Are there no improvements to be effected in the mining and treatment of 
phosphate rock before it is changed into acid phosphate? Cannot the cleaning 
and drying of the crude rock be done at less expense and nrore efficiently, let 
us say by the Goltra process as applied to brown iron ores, than by present 
methods? 

As to potash. The present supplies in the country are wholly inadequate, 
but we are not supplementing them. What is done in Nebraska, in Utah and 
California is but a drop in the bucket. The potash-bearing lakes near Alliance, 
the alunite deposits at Marysvale and the kelp industry on the California coast 
may supply a certain limited potash market, but when it comes to the agricul- 
tural demand they are scarcely to be counted. Is American ingenuity, skill and 
patience to balk at the recovery of potash from beet-sugar refuse or from feld- 
spar? There are enormous dumps of potash-bearing feldspar in the Cripple 
Creek district of Colorado on which the mining costs have already been paid. 
They are really and truly waste. They carry about 6 per cent. of potash, and 
are already in a finely divided condition. If there is any place in the country 
where experiments on a working scale for the extraction of potash from feld- 
spar could be conducted under favorable conditions it is where the rock has 
already been mined and crushed. 

As to sulphuric acid, without which the entire fertilizer trade is helpless, 
what may not be done with the sulphur deposits in Louisiana, at the mouth of 
the Brazos River and in Culberson county, Texas? If there is any one thing 
upon which chemical industries depend it is sulphuric acid, and the South and 
Southwest contain very large supplies of pyrite and native sulphur. This part 
of the country contains practically all of the phosphate rock that is used and 
all of the deposits of native sulphur. 

The South and Southwest contain also very large deposits of iron ore, prac- 
tically all of the so-called brown-ore deposits now worked in the United States. 
Cheaper iron and better iron and steel are made from these ores than from the 
red hematites (Clinton ores), and yet they are not mined in anything like the 
quantities their merits deserve. They are prepared for market today in almost 
the same manner that they were prepared thirty to fifty years ago. There are 
wonderful improvements possible in this direction. More than two years ago 
the writer tested fourteen cars of low-grade iron ore from northeast Texas at 
Waukon, Iowa, by the Goltra process for dispensing with water in the concen- 
tration of such material. The crude ore carried 32 per cent. of iron and we 
succeeded in raising 46 per cent. of it up to 54 per cent. of iron, with some of 
the magnetized material going as high as 63 per cent. of iron. The finished ore 
contained no water at all, whether hygroscopic or combined, and was open and 
spongy, in the best possible condition for the blast furnace. 

There are many brown-ore deposits in Virginia, Tennessee, Kentucky, Geor- 
gia, Alabama and Texas that are lying idle today because of the impossibility 
of applying to them the old-fashioned methods of concentration. It is a prob- 
lem both chemical and mechanical, and one that invites the investment of cap- 
ital with peculiar force. The product to be obtained has a ready and stable 
market, for calcined brown ore carrying more than 50 per cent. of iron is 
eagerly sought for. When one goes into some stockhouses and sees the 
wretched condition of the brown ore used he wonders why iron-makers con- 
tinue to employ it. The brown ore produced by the Goltra process is in every 
respect far superior to any other brown ore used in the United States. This 
process can be applied to brown-ore “banks” that cannot be worked by old- 
fashioned methods. 

The possibility of recovering valuable by-products from blast furnace gases, 
such as compounds from which potassium cyanide may be made, is a question 
that any technical chemist should be proud to tackle. The recovery of these 
compounds need not interfere at all with the subsequent use to which this gas 
is used, i. e., under the boilers, in heating the stoves or in gas engines. 

There were some who said that it was impractical to freeze the moisture 
out of the air going to the hot blast stoves so as to deliver dry air to them, but 
Gayley thought otherwise, and it was done. It is idle to say that a thing can- 
not be done if there exists an economic reason why it should be done. We 
often use the term “waste product” through indifference or sheer ignorance. I 
sometimes question if there is any such thing as a “waste product,” so won- 
derfully have chemists found ways and means for utilizing what their fathers 
threw away. 

The clays of the South and Southwest have been sadly neglected from a 
technical standpoint. There are kaolins in these States, especially in Texas, 


that are far superior to any other clays in the country, and yet the shipments 
are negligible. Some of these beautiful kaolins have a small amount of oxide 
of iron which interferes with their highest value. In some cases it has been 
found to be very difficult to remove this oxide of iron, but as the kaolin when 
once freed from this ingredient has a selling price of $25 to $35 a ton, it would 
eppear that chemistry and mechanics have here a most attractive field. 

The manufacture of acid-proof and alkali-proof cement should be largely de. 
veloped in the South and Southwest, for the raw materials exist in vast quan- 
tities and the demand for this kind of cement is steadily increasing. The same 
observation applies to hydrated lime, and, in a less degree, to sand-lime brick. 

The Southwest is a large producer of petroleum, and it is interesting to 
know that one of the new processes for increasing the yield of gasoline and 
other substances of low boiling point from crude oil is being tried out by a 
refining company of ample means. Researches into the composition and use 
of the so-called synthetic drying oils have been under way for some time. 
Some of the more progressive companies mairtain research laboratories and a 
full staff of experienced chemists. In view of the increasing demand for gaso- 
line, due to the ever-growing automobile trade, the use of a fuel closer to kero- 
sene than gasoline should be an attractive study. This is another illustration 
of the close connection between chemical .nd mechanical industries. In the 
design of internal combustion engines to use a fuel of higher vaporization point 
than gasoline the chemist and the mechanician must work hand in hand. 

Speaking of gasoline. It is noteworthy that some of the natural gases from 
the Southwest field are capable of yielding as much artificial gasoline as the 
gas from West Virginia, 2% to 3 gallons per 1000 cubic feet. Not all natural 
gas yields artificial gasoline, but only such as contain butane and pentane. 

A new feature has been added to the naval stores trade within the last year 
or two, and that is the manufacture of oils for the oil-flotation process as ap- 
plied to the concentration of ores of gold, silver, copper, lead and zinc. The 
concentration of such ores is almost entirely confined to the West, where the 
only flotation oils produced are coal-tar oils. There is, of course, competition 
between the mineral oils and the vegetable oils, and each kind of oil has its 
adherents. In bulk this trade is not very heavy, seeing that it takes only from 
one to one and a half pounds of oil per ton of ore treated, but as some of these 
oils bring from 30 to 40 cents a gallon, the industry is worth cultivating. 

The South and Southwest have large deposits of fuller’s earth, used in the 
bleaching and refining of animal, vegetable and mineral oils, but, with the ex- 
ception of the Florida deposits, this material does not come much into use. 
The deposits in Texas are large, and some of them are of excellent quality, 
especially for the bleaching of cottonseed oil. There is a fine field here for 
chemical research, and it has been much neglected. We know but little about 
the qualities of a fuller’s earth that adapt it to its several uses, nor why cer- 
tain earths have a tendency to cause spontaneous combustion in the material 
from the filter presses, nor why a disagreeable odor sometimes accompanies 
the employment of a particular earth. The literature on fuller’s earth is 
meager and unsatisfactory, and we are still much in the dark concerning its 
essential nature and the changes that it occasions in oils and to which it is 
itself liable. It would appear that studies in colloidal chemistry would be 
fruitful of results in respect of fuller’s earth. 

The deposits of salt in the Southwest, especially in Louisiana and Texas, 
are extensive and easy of access. As some of them occur near deposits of lime 
stone, it would seem that there are favorable localities for the etsablishment 
of chemical industries using these materials. 

The production of nitrogen compounds from atmospheric nitrogen appears 
now to be limited to such localities as have very cheap electric current, hydro- 
electric plants. There are many such places in the South along the larger 
rivers in West Virginia, Virginia, North and South Carolina, Kentucky, Ten- 
nessee, Georgia and Alabama. With lignite at 75 cents a ton there might be 
an opportunity for the generation of high tension electric current otherwise 
than by water-power, especially when one considers the recovery of sulphate 
of ammonia and tar at the same time. The larger and steadier water-powers 
may not be the only source of electric power so cheap as to be used for a great 
many purposes not at present under serious consideration. 

I have in mind now a central power plant situated immediately at a lignite 
mine. It is selling electric power for two cents per kilowatt hour over dis- 
tances of 50 miles. With a more modern equipment and with a larger market 
the price could be reduced to one cent per kilowatt hour. In a large ore con- 
centrating investigation now in hand we are paying five cents per kilowatt 
hour for hydro-electric power brought for 165 miles across the mountains. If 
we used considerably more power the price would be two and one-half cents 
per kilowatt hour. I believe that there are places in the Southwest where an 
up-to-date central power plant could do a large and profitable business selling 
current at one cent per kilowatt hour, conveying the current over a radius of 
100 miles. 

Cheap and steady electric current means the building up of many chemical 
industries throughout the South and Southwest. I am not decrying the use of 
steam or water-power, but the former, under ordinary conditions, cannot com- 
pete with electric power, and the latter is possible only in the more favored 
areas. 

In this brief review of some of the conditions that maintain in the South 
and Southwest with respect to the development of chemical industries, I have 
necessarily omitted many minor but none the less important references. They 
will present themselves to anyone who has kept in touch with the events of 
the last years, and who has something of a prophetic vision. 

Tyndall was wont to speak of the scientific use of the imagination. The 
really great men are those who can see what must come and who can prepare 
for it. It may be that they themselves bring it about. If so, they are still 
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Potash as a By-Product in the Cement and Iron 
Industries. 


By Ernest F. 


HE Manufacturers Record has already, by means of a number of timely 
i} articles, attracted wide attention to the possibilities of profitable potash 
recovery in two of the nation’s greatest manufacturing industries. Four 

Federal bureaus have begun in- 





is ; a ; iries or studies bearing on the 
= S| ee or oan 
cat ; my By subject, and it is evident that its 
. fo) 


importance to the nation will in- 
sure its being thoroughly investi- 
gated by public and private 


agencies. 


POTASH FROM CEMENT 
MANUFACTURE. 

The collection or elimination 
of dust in the cement plant is 
one of the most important prob- 
lems in cement manufacture at 
present, and incidental to the 
study of this problem the year 
1915 witnessed an awakening of 
interest on the part of several ce- 
ment companies to the possibility 
of recovering potash as a by- 
product in cement manufacture. 
The pioneer in this field was the 
Riverside Portland Cement Co, 
the plant of which is at River- 
side, Cal. The early efforts of the Riverside Company, which employs the 
Cottrell electrical precipation process,; were directed rather toward precipitat- 
ing waste dust than toward recovering potash, but the company soon dis- 
covered that, although the raw mix contained only about 0.2 per cent. of potash, 
the dust contained potash in considerable quantities, and a large portion of it 
is now being recovered. Since the supply of potash from Germany has been 
cut off, the Riverside Company has contracted for the sale of its potash at 
prices that yield large returns on the investment for the dust-collecting equip- 











k. F. BURCHARD, 


ment. 

The Western Precipitation Company of Los Angeles, Cal., controls the 
license for all applications of the Cottrell precipitation process to cement 
manufacture. This company reports that it has made analyses of a large 
number of samples of raw mix used by cement mills in the United States, 
and finds that the potash content of the raw mix used at Riverside is much 
lower than the average. This affords encouragement for the hope that the 
problem of potash recovery may be more generally undertaken by cemeni 
manufacturers in the near future. 

The high prices for potash that have prevailed since the shortage began 
to be felt have, of course, stimulated many and diverse efforts to discover 
or devise a domestic source of potash, and the first plant in the South to 
follow the lead of the Riverside plant is that of the Security Cement & Lime 
Co., at Security, near Hagerstown, Md. The limestone used by the Security 
Company in making Portland cement contains more than the average per- 
centage of potash (K,O), a fact which lends encouragement to the effort to 
recover it at this plant. A commercial output of potash is now being obtained 
here, 

A description of the plant at Security, Md., has been published in the 
Manufacturers Record.t 

A process in which it is proposed to reverse the order of products and make 
cement as a by-product from potash has been outlined in recent publications.s 

After several years of investigation and experimentation a commercial 
plant designed to produce 20 tons per day of potash salts from feldspar and 
limestone, with hydraulic cement as a by-product, is being coastructed at 
Buffalo, N. Y. A yield of 1000 barrels per day of cement are expected. Crushed 
limestone and feldspar or other potassium silicate rock are thoroughly fused 
in a furnace and maintained at a temperature of 1300° C. until the potassium 
salts are volatilized. The volatilized salts pass into the furnace gases which 
are utilized for producing steam in the waste heat boilers. When these gases 
have cooled to about 400° C. they are passed through Cottrell collectors, which 


*Published by permission of the Director of the United States Geological Survey. 

Schmidt, W. A., Cottrell processes of electrical precipitation: Canadian Min. Inst. 
Trans., vol. 18, pp. 110-133, 1915. 

tRecovery of potash at Security cement plant: Manufacturers Record, May 11, 1916, 
pp. 44-45. 

$Hydraulic cement is a by-product of potash plant: Cement and Eng. News, May, 1916, 
Pp. 114; also Concrete Age, May, 1916, p. 21. 
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separate out most of the potash salts, and the remainder are saved by a wash 
ing process. The molten mass from which the potash salts have been volati 
lized flows from the furnace, is granulated, and treated with solutions of ce) 
tain salts. This granulated clinker is then ground and mixed with a small 
percentage of gypsum or other material for regulating the set, and is then 


ready for use as a cement. This is known as the Brown process, the patents 


having been issued to H. E. Brown. 

The Portland cement industry in the United States showed a phenomenal 
growth from 1895 to 1913, but in 1914 it experienced a slight check. and made 
only a slight recovery in 1915, so it seems very fortunate that just at this 
time the possibility of recovering potash as a by-product in cement manufac 
ture should be realized. It means a new stimulus to a giant industry that 
otherwise seemed to have about reached its maturity. It has been suggeste | 
that in the future new Portland cement plants may be located at places wher 
the limestone carries the highest percentages of potash. It is probable tha 
location with respect to supplies of the basal raw materials, limestone anJ 
clay, shale, or blast-furnace slag, fuel, good shipping facilities and proximity 
to markets will continue to be the most important features, but between two 
localities where the conditions are about on a par the presence of potash in 
greatest quantity in the raw materials would undoubtedly prove the con 
There 
is, however, the possibility that processes will be perfected whereby mate 


trolling factor, and it may develop into still greater importance. 


rials high in potash, such as feldspar, sericite and greensand. may vet be made 
to yield their potash in the portland cement kilns, and that it will prove more 
advantageous to bring them to the plant than to ship the more bulky cement 
a greater distance. 


CEMENT MANUFACTURE IN THE SOUTH. 


In order to show the especial bearing of this discussion on the cement 
industry in the Southern States, it is essential to introduce some statistics 
concerning the output and consumption of cement in the South. compared 
with those of the United States, to indicate the obvious commercial advantages 
possessed by many cement-producing localities in the South. and to outline 
some geological facts concerning the distribution of raw cement materials 
and fuels in the South. 

Production—Portland cement is manufactured by 21 plants, siiuated in 
10 of the 16 Southern States. The output of thes: plants represents about 
17 per cent. of that of the United States as a whole. In the majority of the 
Southern States there was an increase in shipments of Portland cement in 
1915 compared with 1914, and the net change for all the 10 producing St 
was an increase. 


ates 
This is encouraging as indicating a rapid recovery from a 
year of depression, and also because the percentage of increase was nearly 10) 
times greater than that of the whole United States , 
one of the accompanying tables. 


These data are shown in 


Portland Cement Shipped from Mills in the Southern States, 1914 and 1915 





Active plants 1914 1915 
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Estimated Per Capita Consumption of Portland Cement in the Southern States and in the 
United States and Outlying Possessions in 1914 and 1915 


1914 1915 
Consump Esti Consump- Esti 
tion mated tion mated 
(ship con (ship con 
Popu ments sump opu ments sump 
lation to tion per lation to 


tion per 
States). capita 
Barrels. Barrels 


(esti States) 


capita (esti 
mated). 


State. tarrels. Barrels. 


Alabama 


2,269,945 





Arkansas .. pitta 1,686,480 24 ya me u 
District of Columbia.. 97 441.417 1 rs 
Florida ..... iueiieiend 54 483,039 ih 
Georgia ....... 18 rr 
Kentucky 37 a 
Louisiana 33 re 
Maryland 1.21 1.01 
Mississippi ll 1 
Missouri ...... 87 SD 
North Carolina.. 23 “94 
Oklahoma ...... 25 3 
South Carolina 11 ‘17 
Tennessee ..... 6 32 
FORRS .nceccess 43 rT 
Virginia cai 47 f4 
West Virginia.. 1,250,557 Mo 1,067 967 7 

ere - 34,626,011 14,558,852 42 14,500,175 41 
Total for the United States.108,889,493 $4,298,151 77 84,663,583 76 





Consumption—The next thing to consider is what the relationship is be 
tween production and consumption of cement in the South. Statistics of ship 
ments to Southern States show that in 1914 the South consumed about 850,000 
barrels more cement than it manufactured, and in 1915 it took only 150,000 bar 
not enough to warrant the building of a new 


rels more. Not a wide margin 


cement mill without cutting into the trade of other established plants. But 

















74 MANUFACTURERS RECORD. 


[September 14, 1916, 











this is not all the table shows. It shows that the per capita cement-consuming 
power of the Southern States is as yet only about 54 per cent. of that of the 
United States as a whole, or, where .76 barrel of cement is consumed per 
capita in the United States in 1915, the average per capita consumption of 
the Southern States is .41 barrel. This should afford encouragement to the 
cement manufacturer and the cement salesman as showing that there is room 
in this field for more educational work to show the advantages of using cement 
and concrete. 
EXPORTS. 


In 1915 the hydraulic cement exported from the United States to foreign 
countries, including the Philippines and the Panama Canal Zone, was 2,565,031 
barrels, most of it Portland cement, valued at $3,361,451 at the United States 
ports of shipment, an average of approximately $1.31 a barrel. The quantity 
exported in 1915 was not quite 3 per cent. of the total production of hydraulic 
cements. The exports have never been great, the largest quantity, that in 1912, 
having been only 4,215,532 barrels. The exports for 1915, however, showed 
an increase of nearly 20 per cent. over those of 1914, and as this increase was 
due largely to greater exports to South American countries and the West 
Indies, it appears that the cement trade is expanding in the direction of the 
greatest promise, especially to mills in the Southern States that are con- 
venient to tidewater. There were relatively large increases in exports to 
Brazil, British Guiana, Barbados, Jamaica, Trinidad and Tobago Islands, Chile, 
the Dutch West Indies, Ecuador, Mexico, Peru, Salvador and Uruguay. The 
building up of an export trade in Portland cement offers great possibilities to 
southern mills. That this has been recognized is shown by the fact that the 
Texas Portland Cement Co. early in 1916 completed a new mill on tidewater 
at Houston, Tex. 


PORTLAND CEMENT MATERIALS IN THE SOUTH. 


The distribution of cement-making limestone, clays and suitable kiln 
fuels in the Southern States has been discussed and illustrated by a map in 
an earlier issue of the Manufacturers Record,* so only a brief mention of 
these resources need be made here. The limestones suitable for making 
Petroleum and natural gas occur in abundance in Oklahoma, Texas, Arkansas, 
(early geologic) age, the softer chalks of Mesozoic (middle geologic) age and 
the little consolidated shell marls of Cenozoic, or comparatively late geologic 
age. The Paleozoic limestones are widely distributed through the Appalachian 
valleys of Maryland, the Virginias, East Tennessee, Georgia and Alabama, in 
the central portions of Kentucky, Tennessee and Texas, and the Ozark region 
of Missouri, Arkansas and Oklahoma. The chalky limestones are found in 
eastern Texas, northern Louisiana, southern Arkansas and in belis crossing 
the States of Mississippi, Alabama, Florida and extending into Tennessee on 
the northwest and Georgia on the southeast. The shell beds are found in the 
coastal plain region of Virginia, the Carolinas, Georgia and Florida. Beds of 
shale or clay are found in all the areas, some of them interbedded with lime- 
stones and other rocks, and some residual from the disintegration of limestone. 

Bituminous coal areas border the limestone belts in the Appalachian States 
and in Missouri, Oklahoma and Arkansas. Lignite, possibly of use for steam 
fuel, is available in Texas, Arkansas, Louisiana, Mississippi and Alabama. 
Petroleum and natural gas occur in abundance in Oklahoma, Texas, Arkansas, 
Louisiana and West Virginia, and may be found in other States as a result 
of explorations in progress. 

So, without going further, it is very apparent that the South possesses the 
potential resources for a greatly enlarged cement manufacturing industry, 
and if the chemists will study carefully these limestones, shales and clays, 
there is little doubt that many deposits will be found equally rich in potash 
as the beds at Security, Md. 

As to the distribution of feldspar in the South, Katz! reports that a belt 
extending southwest through Harford, Baltimore, Howard and Montgomery 
counties, Maryland, contains a great number of large, high-grade pegmatite 
dikes, which are quarried in many places, and which supply a large proportion 
of the feldspar consumed in the United States. The Piedmont province in 
Virginia, North Carolina, South Carolina, Georgia and Alabama and much of 
the Appalachian Mountain province are occupied by rocks in which peg- 
matite dikes are widely distributed. Some of these have been worked for 
feldspar, and many more have been developed for their content of kaolin, 
mica and gem minerals; these latter give promise of supplying feldspar also. 
In Virginia an area in Bedford and Henry counties, and another in Amelia 
and Prince Edward counties, have been commercial producers of feldspar. 
In North Carolina the spruce pine district in Avery, Mitchell and Yancey 
counties annually produces a large quantity of feldspar. The regions of Ire- 
dell, Lincoln and Cleveland, and of Jackson, Macon and Swain counties are 
particularly promising for feldspar production. In South Carolina some feld- 
spar has been produced in the neighborhood of Pacolet, in Spartanburg county. 
There has been no production of feldspar in Georgia or Alabama. In St. 
Genevieve county, in the Ozark regions of Missouri, there are pegmatite dikes 
containing feldspars of good grade, but there has been no commercial develop- 
ment in this region. In Llano and Burnet counties, Texas, there are peg- 
matite dikes which may become a source of feldspar. Not all these feldspars 
contain potash, but most of those that are mined are of the potash variety, 
and may contain up to 13 per cent. K,O. 


ADVANTAGES POSSESSED BY THE SOUTH. 


To summarize, the supplies of raw material are inexhaustible and most 
advantageously located; abundant supplies of high-grade fuel are closely 


*Burchard, Ernest F., Portland cement resources and industry in the Southern States : 
Manufacturers Record, Mar. 27, 1913, I’t. 2, pp. 69-71 
Katz, F. J., Feldspar in 1915; Min. Res. U. 8. 1915, U. S. Geol. Survey, 1916, pp. 48-49. 


associated with them; excellent quarrying and manufacturing sites are to be 
found along the railways and rivers; water supplies and water-power are 
abundant, and economical electric power is being developed. Transportation 
facilities, including river navigation and Atlantic and Gulf harbors, are being 
improved. Export trade has been facilitated by the opening of the Panama 
Canal, and now that to the by-products of cement manufacture, such as 
crushed rock and chemical limestone, may possibly be added the very valuable 
potash, there is, in deed, a bright future for cement manufacture in the South, 


POTASH FROM IRON MANUFACTURE. 


In the field of iron manufacture there is as yet no actual experience in the 
recovery of potash upon which to draw, as in the cement industry. The recent 
article by Charles Catlett} is, however, so replete with suggestions of great 
interest and promise to the chemist and metallurgist that the writer, who has 
been making studies of the iron-ore resources of the South for several years, 
feels that perhaps the way has at last been pointed out by which vast reserves 
of ore, whose grade is at present a little below par in a commercial sense, may 
be made of value. In pointing out the variability in iron-ore composition, Mr. 
Catlett makes the reassuring statement that the leaner, more siliceous ores 
are apt to be higher in potash. In support of this generalization Mr. Catlett 
cites certain analyses of gray iron ores near Talladega, Ala. The gray ores 
may well be suspected of carrying relatively high percentages of potash, 
because the gangue comprises certain metamorphic minerals which carry 
potash, such as feldspars and mica. 

Unfortunately, there are few analyses sufficiently complete as to show 
the potash content in iron ore. Mr. Catlett mentions published analyses 
(source not given) which show between 1.50 and 2 per cent., and one showing 
over 2 per cent. [potash?]. The writer finds publishedt analyses of three 
samples of these gray ores which show the combined potash and soda to range 
from 1.57 to 2.11. Inasmuch as the feldspar present is largely a soda-lime 
feldspar, it is possible that there may not be as large a percentage of potash 
present as at first glance seems evident. However that may be, there is 
probably enough potash present to render the ore of great promise in this 
connection, particularly since there are large reserves of these gray ores 
still undeveloped. 

The Clinton iron ore, a red hematite, is found in many parts of the United 
States. It occurs near Clinton, N. Y., whence its name; in Wisconsin, Mis- 
souri, in eastern Canada, and attains its greatest development in the Southern 
Appalachian region. This ore, of Silurian age, occurs in beds varying in thick- 
ness from an inch to 30 feet, interstratified with shale, sandstone and thin 
limestone. 

Important deposits are found in southwest Virginia, east Tennessee, north- 
west Georgia and northeast Alabama. Among the localities where mining is 
active today are the Boones Path mines, in Lee county, Virginia; the LaFal- 
lette mines, in Campbell county; the Rockwood-Cardiff mines and the Cham- 
berlain mines, in Roane county, Tenn.; the Estelle mines, in Waiker county, 
Georgia; the mines at Attalla and Gadsden, Etowah county, and the many 
large mines of the Birmingham district, Jefferson county, Alabama. 

Nearly all these are underground mines. In former years open-cut mining 
was carried on along the outcrop of the ore beds, and these old, abandoned 
trenches may be observed practically all the way from below Birmingham to 
Big Stone Gap, Va., in many places showing several parallel trenches where 
there were two or more beds of ore, or where one bed had been repeated by 
folding or faulting. In some places the ore beds were not more than one 
foot thick, and, of course, as soon as they were cut back to heavy cover, they 
were abandoned, and only the thicker beds were mined underground. Under 
present conditions an ore bed less than 2 feet thick cannot be mined profitably 
underground, and unless it is rich ore, it must be more than 2 feet thick in 
order to be considered. 

The following six analyses of Clinton ores, showing the potash content, 
have been made by the United States Geological Survey: 


Analyses of Clinton Iron Ores from Alabama and Tennessee. 


1 2 3 4 5 6 
SN sis canon scan cna pines eae 7.62 7.65 7.56 7.67 
IE EN 5 5 anneacuiaay sane padbn 4.31 3.64 4.14 10.39 
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Hard ore, Chamberlain, Tenn. 
Semi-hard ore, Chamberlain, Tenn. 
Soft ore, Chamberlain, Tenn. 
Soft ore, Chamberlain, Tenn. 
Hard ore, Greasy Cove, Ala. 

Lean, shaly, hard ore, Crudup, Ala. 


Sore cote 


The writer has traced practically all these Clinton beds throughout the 
length of their outcrops in the four Southern States, and has been impressed 
with the great extent of the beds that fall just below the present workable 
grade either in thickness or in composition. Included in this classification 
are beds carrying shale intimately mixed with the hematite in the form of 
thin partings, lenses and minute concretions. Such ores are very difficult to 
free of shale, except by crushing finely and washing processes that are ut 
present too costly. Another type of lean ore is that containing much free 


Catlett, Charles, The blast furnace as a potash producer; Manufacturers Record, 
May 11, 1916, pp. 41-42. 

tSmith, Philip S.. The gray iron ores of Talladega county, Ala.: U. S. Geol. Survey 
Bull, 315, 1907, p. 177. (Cited from B. Crowell.) 
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silica in the form of fine to coarse sand. This sand is often coated with hema- 
tite, and the ore containing it has also to be. finely crushed and washed to 
effect a separation of the iron oxide and silica. Various experiments have 
been made, involving the use of heavy liquids and air separation methods, but 
none has proved commercially practicable. Therefore, if the potash content of 
these leaner ores proves to be uniformly higher than that of better-grade ores, 
and it proves possible economically to separate the potash salts, such as 
potassium cyanide, in the blast furnace gas, then the possibility of making 
use of these lean ores within the present generation seems far more encourag- 
ing than otherwise. 

All these analyses show some potash, most of them only a small fraction 
of 1 per cent., it is true, but one of them, No. 6, shows 2.56 per cent. The 
first five samples represent hard to soft ores, containing little or no shale. 
Number 6 is typical of the lean, shaly ores that have a wide extent in the 
Chattanooga region. Crushing and washing might reduce the silica and 
alumina appreciably, the potash slightly, and increase the iron content, but 
the process would be expensive, and no one has yet believed that it would 


pay. Here, then, is a problem for the blast-furnace chemist and metallurgist 
If the potash in these shaly ores can be recovered, it should make available 
as an ore of iron a tonnage of material far in excess of the great total now 
already credited to the South. 

The center of one of the shaly belts of Clinton ore is near Chattanooga 
Tenn., and this city would be a logical place at which to try out the potash 
recovery process, in connection with one of the local blast furnaces. In the 
very middle of the Birmingham (Ala.) district are deposits of sandy ore about 
16 feet thick, and there are large quantities of shaly ore adjacent to the city 
in West Red Mountain, and also in the northeast and southwest extremities 
of the district. With many blast furnaces in the district, Birmingham also 
would seem to be a favorable locality for the development of potash recovery 
The gray ores of Talladega county are excellently situated with regard to 


blast furnaces at Ironaton and Anniston. 
6 TT 


Utilizing Our Raw Materials at Home. 


By Josepn Hype Pratt, Ph.D., State Geologist of North Carolina. 


HE country’s interest in conservation began about ten years ago, and 

one result of this agitation for the conservation of our natural] resources 
has been a very wide investigation of the utilization of so-called waste 
products. Instead of throwing them away we are devising uses for them so 
that they will become profitable. This has been largely the work of the 
chemist and metallurgical engineer, and during their investigation of waste 
products they have at the same time’taken up a more intense utilization of our 
raw materials. 

Greater progress has been made along these lines in every other portion of 
our country than in the South, and yet I do not believe there is any section 
of this entire country that offers greater opportunities for the development of 
manufacturing industries that will utilize raw materials and waste products 
than the Southern States. The natural resources of the South are perhaps of 
greater variety than in any other section. 

The South offers to the chemist an unparalleled field, and, while we realize 
the great service the chemist and metallurgical engineer can render us, the 
South at the same time offers many profitable investigations to these men. One 
of the reasons, perhaps, why we have not had as great a development in the 
utilization of our raw materials at home and more thorough investigations 
regarding their utilization and the saving of our waste products has been the 
very high freight rates which many sections of the South have had to contend 
with. These, however, are gradually being adjusted. 

The mineral development of the South has made very rapid progress in the 
past 25 to 30 years, but the manufacturing industries dependent upon these 
minerals for their raw products have lagged way behind. The South has fol- 
lowed in the development of its mineral industry in very much the same path 
that it did in connection with its cotton industry; that is, producing the raw 
product, shipping this outside where it would be manufaciured into producis 
that were in turn shipped back for consumption. 

Today we are shipping out of the South a great deal of raw material which 
is used in the manufacture of products that we are using in large quantities. 
When we consider the enormous water-powers that the South is capable of 
developing, which can be used to very great advantage for manufacturing 
purposes, it does seem strange that we have not taken up more energetically 
the question of utilizing our mineral and other raw products instead of ship- 
ping them to outside points. 


FELDSPAR. 


The feldspar deposits of the Southern States are of particular interest 
from three standpoints: One, as a source of raw material to be used in the 
manufacture of pottery; two, as a source of supply of potash; and three, as a 
source of fertilizer when in a finely ground state. 

The potash feldspar is the variety for which there is the greatest demand, 
but the soda feldspar also has certain commercial uses. The deposits of these 
minerals in the South are just beginning to be utilized, but for the most part 
the raw materials are shipped outside the States. Virginia, North Carolina, 
South Carolina and Georgia contain deposits of feldspar, some of which are 
now being operated. Others contain the mineral in quantity and are worthy of 
investigation. 

The Southern States are extremely interested in the production of potash 
Salts, inasmuch as a very large part of these salts are used in the manufacture 
of fertilizers that are consumed in the Southern States. With the cutting off 
of the supply of these salts from Germany, due to the European war, this 
country has been obliged to take up seriously the question of manufacturing 
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such salts from certain raw products that are available here. Certain minerals 
were known to contain potash (K:O) in some quantity, such as feldspar and 
certain forms of muscovite mica. These minerals often contain 10 per cent. 
and better of potash, and processes have been devised for its extraction. If 
other commercial products could be obtained from the feldspar in connection 
with the extraction of the potash, the method derived for its extraction would 
probably be economical and profitable, but it is doubtful if it can be made 
successful for the extraction of the potash alone, unless there is considerable 
increase in the value of this product. Feldspar and muscovite mica deposits 
containing 10 per cent. and over of potash occur in considerable quantity in 
Virginia, North Carolina and Georgia. 
is used in the two latter States. 

Feldspar has also been experimented with in regard to its use as a fer 
tilizer when very finely ground. It is well known that in the alteration: of 
feldspar to kaolin the potash is converted into a soluble salt and leached out, 
and it is probable that with a very fineiy ground feldspar reactions may take 
place which would make the potash available for plant growth within a reason 
able length of time. 

Inquiries have been received at the Geological Survey office of North 
Carolina from a New York firm in regard to obtaining 400,000 tons or more of 
feldspar containing 10 per cent. and over of potash. 


A large proportion of the potash salts 


QUARTZ. 


There is associated with the mica and feldspar in the pegmatitic dikes of 
the Southern Appalachian region a great deal of very pure quartz which 
should be suitable for the manufacture of glass. With the water-powers avail 
able in the localities where this quartz occurs, it is not improbable that electric 
furnaces could be developed that could be used to advantage in this manu 
facture. The Carolina, Clinchfield & Ohio Railway, which penetrates the dis 
trict, offers very favorable railroad facilities. 

Certain varieties of glass have nearly doubled in price since the outbreak 
of the European war. 
purposes. 
establishment of plants for the manufacture of glass near the source of the 


This is true of glass that is suitable for photographic 
These conditions make very desirable the investigation of the 


raw product and at places where electric power could be developed from 
water-power. 

Quartz—or, as it is often known, silica—is used for a great many pur 
poses besides the manufacture of glass, such as pottery, paints, polishes, 
scouring soaps and wood fillers. 
and pottery, the quartz must be comparatively free from foreign substances, 
and especially the quartz used in the manufacture of glass must be free from 
any oxides that would in any way discolor the glass. For other purposes the 
value of the quartz depends on the character of the grain of the crushed or 
natural product. For some purposes, such as the manufacture of paint, soaps 
and polishing powders, the ground quartz gives much more satisfactory results 
than the fine natural quartz sand, on account of its being a purer white color 
and its grains being more angular and with sharp edges. 

Massive quartz is used as a filler for acid towers and also as a flux, par- 
ticularly in copper smelting. For this latter purpose the quartz does not 
have to be a pure product. 

Several products are made from quartz in the electric furnace, such as 
tubes, crucibles and dishes used in chemical laboratories, silicon and alloys 
of silicon. Certain of the Southern States, as Virginia, North Carolina and 
Georgia, particularly North Carolina, contain large deposits of very pure 
quartz that could be utilized in the manufacture of many of the products men- 
tioned above. Water-powers for developing electric power are available in 
nearly all the districts where the quartz occurs. Railroads also cross these 
districts, thus offering good transportation facilities. 


For certain of these purposes, such as glass 


CLAY PRODUCTS. 
North Carolina and Georgia produce some of the finest kaolin to be found 
in the world, but at the present time all of this material is being shipped out 
of these States into New Jersey, Maryland, Pennsylvania and Ohio to be 
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utilized in the manufacture of various products. Some of the kaolins which 
occur in large quantities do not burn pure white, but it is believed that inves- 
tigations will show that they can be purified and thus make a better quality 
of clay. 

North Carolina, Virginia and South Carolina produce potash-feldspar, whicn 
is used in the manufacture of pottery. Quartz is also found in quantity in 
several of these States, either associated with the feldspar or in close prox- 
imity to it, and thus we have in the South all the products necessary for the 
manufacture of various lines of pottery and porcelain, but at the present time 
we are shipping all these raw products outside of the Southern States and 
importing porcelain and other products manufactured from them. With its 
great variety of clays and other raw products, the South should be developing 
a pottery and porcelain industry of very large proportions. 

At the present time the total value of the pottery production of the Southern 
States, with the exception of Louisiana, amounted in 1914 to approximately 
$226,000, and consisted of red earthenware, stoneware, turpentine cups (Ten- 
nessee), filters (Texas) and tobacco pipes (Virginia). These products repre- 
sent the cheaper and lower grades of pottery. The production from Louisiana 
was of the famous Newcomb artware. There was also a small amount of art 
pottery, known as Nonconnah, made in North Carolina, and also a small 
amount of art pottery in Arkansas. The South should be able to develop 
several lines of art pottery additional to those mentioned above. It should 
also be manufacturing porcelain electric supplies, sanitary ware, whiteware, etc. 

On account of the European war there is a shortage of kaolin and ball clay, 
and this is causing a renewed interest in several locations of these materials 
in the Southern States, and I believe upon investigation it will be found that 
these can be developed as sources of supply. Such deposits occur in Ken- 
tucky, Tennessee, North Carolina, Georgia and Florida. 

There has always been a feeling that European ceramic wares were of a 
better quality than could be made by American manufacturers. Since the 
outbreak of the war many users of these wares have been obliged to accept 
goods made in this country, and if our manufacturers will pay close attention 
to maintaining a uniform quality of products and will make a determined effort 
to turn out goods that are equal in quality and efficiency to the European, I 
believe that they will be able to successfully compete for the ceramic business 
of this country. 

The Southern States are producing a very large quantity of common brick, 
but a large proportion of these brick are of inferior quality, due to poor manu- 
facturing methods. A few of the States are producing a considerable quantity 
of face brick; but very few of the fancy, ornamental and enamel brick are 
produced, and nearly all that are used are imported, although I believe they 
have the raw products in quantity suitable for these varieties of brick. There 
has never been a sufficient amount of experimental work done to determine 
for what particular varieties of brick the clays are adapted. Considerable 
experimental work is necessary in testing the clays and mixtures of clays and 
coloring material to determine what is the best tse of the clay. This should 
open a wide field of investigation, with good chances of commercial success. 


CEMENT. 


Of the hundred or more Portland cement plants located in the United 
States there are only 14 in the Southern States, two in Virginia, two in Ten- 
nessee, two in Kentucky, two in Maryland, one in Georgia, three in Alabama 
and two in Texas. This is an industry that is well worth investigation, with a 
good possibility of revealing in certain of the Southern States commercial 
deposits of raw material suitable for the manufacture of cement. 

As has been stated above, potash is one of the ingredients of fertilizer that 
is used in very large quantities in the South. It looks as though the Cottrell 
system of saving potash as a by-product in cement manufacturing would 
develop into a commercial success, and its installation at present and future 
cement plants is worthy of serious consideration. 


MINERAL PAINTS. 


A great many of the raw materials used in the manufacture of mineral 
paints are found in the Southern States, such as asbestos, asphalt, barytes, 
chromite, clay, hematite, limonite, graphite, gypsum, manganese oxide, mica, 
ocher, pyrite, quicksilver, quartz (silica), slate and tale. At the present time 
very little of these materials are being manufactured into paints in the South. 
The raw material is shipped out, manufactured into paint, and this product 
shipped back into the Southern States. The manufacture of paints in some 
of our Southern cities, especially those that have water as well as railroad 
facilities, offers a very favorable commercial opportunity. 

With some of these raw materials, such as ocher, there is among its users 
the opinion that American is not equal to French ocher. This may be true 
regarding the ocher as it is now put on the market, but it is very probable 
that the American variety could be made equal to the French if the producers 
would give more attention to the preparation of the material for market. The 
tendency has been to purify the material only enough to make it actually 
marketable, instead of trying to put on the market a product that was equal 
to the French ocher and which would demand an equal price. 

A study of these various raw materials as to their value for use in the 
manufacture of various paints in the Southern factory is well worth investiga- 
tion. Many of these which at first might be considered of little or no value 
will be found upon investigation to be capable of being purified and suitably 
prepared for use in the manufacture of paints. 

There are large deposits of many of these minerals that have never had 
more than a casual investigation, and this was before railroad facilities had 
heen developed to the extent that they are now in the’Southern States. Some 


of these which a few years ago were many miles from the railroad are now 
close to railroad transportation, 

Pyrite, which is used in the manufacture of sulphuric acid, gives as a 
residue, after roasting and the suiphur has been driven off, a product thai is 
composed principally of ferric oxide. There are several uses that could be 
made of this material. If the sulphur has been very thoroughly driven off, it 
can be used as an iron ore. It is also available as a pigment in the manu- 
facture of red ocher. 


CHROMITE. 


The chromite deposits of Maryland and Pennsylvania are nearly exhausted, 
while in North Carolina there are deposits of this mineral which give promise 
of developing into deposits of considerable quantity and are well worth con- 
siderable investigation and development. The utilization of the chromite— 
first, for the manufacture of chrome salts; second; for the manufacture of 
chrome steel—suggests two manufacturing enterprises that offer possibilities 
for the South. For the manufacture of chrome steel we have plenty of water. 
power for developing electric power, we have satisfactory iron ores, and thus 
we can easily bring together all the raw products and power necessary to 
make chrome steel. 

Titanium steel is also attracting considerable attention, and we have in 
Virginia, North Carolina and other Southern States large bodies of titanium 
oxide which could be used in the manufacture of titanium steel. 

The manufacture of titanium steel and chrome steel should be able to be 
handled in the same plant. ' 

A steel plant for North Carolina has been suggested from time to time, but 
it has always been considered as an impracticable manufacturing proposition. 
There is one locality, however, in North Carolina that is worth investigating 
for a plant of this type, and that is the iron ore region of Lincoln and Catawba 
counties, which contains magnetite and hematite iron ores in large quantity. 
Paralleling the iron ore belt is a belt of limestone which would furnish flux 
for the iron ores. The Carolina, Clinchfield & Ohio Railway, which has been 
constructed from the coal fields of West Virginia into and across North Caro- 
lina, would connect with the Seaboard Air Line at Bostic, which would give 
good railroad communication for coal, 


GOLD AND COPPER ORES. 


There are many low-grade gold and copper ores in the Southern Appa- 
lachian States that can undoubtedly be operated profitably if sufficient care 
and thought be given to the method of treatment. Many of the failures in 
gold and copper mining have been due to lack of thorough investigation of 
the ores before attempting to reduce them, thus causing the expenditure of 
vast sums of money for the erection of reduction works which were not capable 
of treating the ores for which they were built. Inquiries are now being 
received for large bodies of low-grade ore, either free-milling or sulphuret ore. 
Several complex ores, composed of mixed sulphides of iron, copper, zinc and 
lead, occur in North Carolina, which, I believe, can be treated satisfactorily 
and profitably. 

Another source of investigation that should be taken up is the saving of 
waste products of smelter fumes. Such investigations have been carried on 
to only a limited extent in the South, but they should be carried on extensively. 

Very little has thus far been done in regard to utilizing by-products from 
coke ovens. Several manufacturing plants should be utilizing these by- 
products. 

NITRATE PLANT. 


A chemical manufacturing plant that has been authorized by the Congress 
of the United States and which should be located in the South is one for the 
manufacture of nitrates. As this plant is to manufacture a product which is 
of very great importance in connection with the manufacture of explosives, 
the Federal Government has made certain conditions relative to its location. 
It must be at least 125 miles from the seaboard, must have good railroad 
facilities, and there must be available at the location water-power that can 
develop at least 100,000 horse-power. Although there are several localities in 
the South that would perhaps come up to these requirements of the Federal 
Government, the Southern States should get together and determine which is 
the best locality and then all pull together for the establishment of the nitrate 
plant at that locality. In some of the States the water-powers of suitable size 
have already been or are being developed and utilized for other purposes, and 
it is doubtful whether the power would be available for the nitrate plant. 
There is one locality in the South that stands out very prominently as filling 
all the requirements of the Government, and this is on the Tennessee River, 
at Muscle Shoals, in Northern Alabama, near the Tennessee line. This is an 
ideal location, inasmuch as it is to the west of the Appalachian Mountains and 
therefore well protected from invasion, can be given splendid railroad trans- 
portation facilities, can easily develop 100,000 horse-power, and at the present 
time the power is not being utilized for any purpose. If this is the most 
favorable locality in the South, then the Southern States should join in a 
united endeavor to have the nitrate plant located at this point. 


DYE PLANTS. 


Considering the enormous quantity of dyes that are used in the South, the 
question of the erection of dye manufacturing plants should be given serious 
consideration. There are several conditions in the South that make certain 
localities in this region favorable for the erection of dye manufacturing plants— 
accessibility of raw material, water-powers, railroad transportation facilities, 
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proximity to market for the manufactured products; 
if it becomes necessary to turn the plant into one for the manufacture of 


and favorable locations 


explosives. 
PAPER MANUFACTURING PLANT. 

The South is producing a very large quantity of wood for the manufacture 
of paper pulp, and has at Canton, N. C., one of the largest pulp mills in the 
country, yet all the raw material is being shipped out and manufactured into 
paper in some other State. The consideration of the erection of a plant for 


manufacturing paper in the South is one that is worthy of serious considera 
tion. I believe it is possible to supply such a paper mill indefinitely with an 
adequate supply of raw material. 


VLE dL Lat 


The Possibilities for the Manufacture of Chemicals of 
the Alkali and Alkaline Earth Groups in South. 


By Ricuarp K. Meape, Consulting Chemical, Mechanical and Industrial Engineer, Baltimore, Md. 


HE story is told in connection with the establishment of one of America’s 

great chemical institutions that its founder, on his return from the com- 
pletion of his chemical studies abroad, wished to remain in his home city. 
He therefore took stock of its 
mineral and other resources, and 
found the former to be salt and 
limestone, the logical outcome of 
which was, of course, the estab- 
lishment of a plant for the manu 
facture of soda by the Solvay proc- 
ess, since these two minerals 
comprise the raw materials for 
such a works. 

His example might be followed 
to advantage by many young 
chemists, and in no section of the 
country would they find more vir- 
gin resources than in the South. 
Not only are the natural resources 
there, but also in many instances 
a market supplied from distant 
points. 

The building up of a chemical 
industry in any section is like the 
erection of a house—the founda- 
tion must come first, then the 
frame, the roof and the siding, 
and finally the floors, plaster trim, etc. So it is with the building of a chemical 
industry. This explains why most chemical works manufacture many different 
products. Usually between the raw material and the finished product there 
are many intermediate products, and often these intermediate products are 
themselves of great use and value in the arts. Nothing illustrates this better 
than the very much discussed coal-tar dye industry of Germany, which has 
progressed from the introduction of the retort coke oven and the by-products 
from this through various intermediates, such as aniline, etc., to the finished 
dye. 

Again, certain chemicals are the basis of practically all other chemicals, 
most notable of these being sulphuric acid, lime and soda ash. Sulphuric 
acid may be said to be the basis of chemical industry. It is used in the 
manufacture of practically all other acids and of many salts. This explains 
why a sulphuric acid chamber is neariy always a part of a chemical plant. 
Lime is also used extensively in the manufacture of chemicals, among which 
may be mentioned Solvay soda-ash, caustic soda, sugar, wood pulp, bichromate 
of potash, aceate of lime, oxalic acid, etc. 

Soda-ash is extensively used in the manufacture of other chemicals, not 
only per se, but also after conversion into caustic soda by lime. Where large 
quantities of caustic soda are used the practice is generally to purchase soda- 
ash and convert this into caustic by boiling with lime. 

Nitric acid is, of course, known to be the basis of all explosives, but it is 
not only made in this country entirely by distilling from nitrate of soda and 
sulphuric acid, but it is also here used with sulphuric acid. The only source 
of nitrate, until such time as we develop our own water-power and produce 
it from air, is Chile. The latter source of supply may, of course, be considered 
as common to the whole country. 

In considering the South, therefore, as a field for the establishment of 
chemical industries, it is not only advisable to consider the resources as to 
Specific ores, etc., but also as to sulphuric acid, lime, soda-ash, etc., and the 
Taw materials from which these can be made. 

It is not the intention of the writer to deal with the sulphuric acid re- 
sources of the South, as the occurrence in this section of pyrite and sulphur, 
the two sources of the field, are well known, and will no doubt be treated of 
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elsewhere in this issue, but in touching on the many chemical resources of 
the South mention should be made of the by-product sulphuric acid plant of the 
Tennessee Copper Co. at Ducktown, Tenn. This plant is, I believe, one of the 
largest sulphuric acid plants in the world, and, making acids as it does from 
smelter fumes, which would otherwise be lost, can produce acid at a very 
low cost. The company has a large tonnage of acid to dispose of, and the loca 
tion of the plant is in a country abounding in mineral resources. It seems 
likely that this company can dispose of acid at a figure less than the cost of 
production would be to the small manufacturer, thus making the location of 
chemical plants in such cities as Knoxville, Chattanooga, Johnson City, Tenn., 
and Bristol, Va., an attraction. 

In the region of this large sulphuric acid plant are numerous natural water 
powers, which could be developed and utilized for the manufacture of nitric 
acid from the air. This combination would make a most attractive one fot 
the manufacture of explosives, coal-tar dyes, celluloid and other chemicals 
made by nitration with mixed acids. 

At Baltimore is located a very large plant for the manufacture of sulphuric 
acid—that of the Davison Chemical Co. This plant is one of the most modern 
Its construction is of the most permanent type, and the facili 
This plant can turn out a large ton 
Like most 


in existence. 
ties for handling the ore are of the best. 
nage of acid at a low cost, and can also deliver concentrated acid. 
sulphuric acid plants, its output is now said to be sold up, but at the cessation 
of the European war these people will no doubt have a large quantity of acid 
for sale—particularly as the production of acid at Baltimore by the fertilizer 
people has been largely increased. 

For those chemical industries which figure on importing a pari or all of 
their raw materials, Baltimore offers every inducement that can be offered 
by Jersey City and other cities of the northern seaboard, and some additional 
ones. Unexcelled transportation factiliies, both rail and water; cheap acid, 
coal, labor and electric power, in my judgment, make the Curtis Bay and 
Canton neighborhoods of Baltimore destined to be one of the greatest chemical 
centers of the world. 

The lime resources of the South are among the most prominent in the coun 
try, and while the quantity burned there is not unusually large, the number 
of good undeveloped limestone deposits is very numerous. Along the various 
railway lines of the South are located many lime kilns, and there are also 
some very extensive plants. Both high calcium and magnesian limes are 
obtainable; the former, however, are usually required by chemical manufac 
turers, although in certain industries, such as in the manufacture of wood 
pulp by the sulphite process, the latter is generally employed. 

The Valley of Virginia is dotted with lime plants, and the lime from these 
goes as far north as Jersey City and Niagara Falls. All along the slopes of 
the Appalachian Mountains are to be found deposits of pure limestone, while 
further west we have the limestones of the Mississippi Valley, extending from 
Louisville to south of Birmingham. In fact, all through the great mineral 
belt of the South limestone can be found near at hand for such industries as 
burn their own lime, while those who prefer to purchase will find no difficulty 
in getting a steady supply of pure lime at a low figure. 

Both labor and fuel are cheap in this section, and lime can be made at a 
low cost, provided the equipment of the plant is proper. Low sulphur coal is 
available where lime low in sulphur is required. 

There are a number of large modern lime plants in the South. Besides 
those mentioned in the Valley of Virginia, there are numerous large plants 
near Martinsburg and Berkeley, W. Va., and near Frederick, Md. These 
now supply an extensive trade in chemical lime, which goes to all parts of the 
East. Farther south we have large plants near Knoxville, Chattanooga and 
Birmingham, and the writer is building a large plant at Kingsport, Tenn. 

By the way, in passing it may be said that this little city, in the speed of 
its growth a second Hopewell, is becoming quite a chemical center. It is 
located in a section rich in minerals, with an abundant water supply, very 
cheap coal and cheap labor. Electric power is supplied from the new 10,000- 
kilowatt plant of the Clinchfield Portland Cement Corporation at a much lower 
figure than can be touched in any Eastern city outside of Niagara Fails. The 
plant is one of the finest in the world, and is equipped with the most efficient 
machinery available. Coal is used to generate power, but the cost of fuel here 
is very low. Already there are located at Kingsport a large cement plant, a 
dye works, a bark extract plant and a terracotta works. A wood pulp mill 
and a lime and hydrated lime plant are being built. 

Two industries which have, so far as I know, never been established in 
ithe South which have limestone for their raw material are the manufacture 
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of chalk and of magnesia. The former is made from pure high-calcium lime- 
stone, and the latter from dolomite. Both these industries need primarily a 
pure raw material. Chalk or whiting is-made from caustic soda waste, bui 
the latter contains some caustic soda, and it is difficult to free it from this. 
It has been found profitable, therefore, owing to the freedom of the product 
from this impurity, to make chalk directly from lime by slaking the lime to a 
thin milk and then saturating with carbon dioxide. The precipitated carbonate 
of lime is then collected, washed and dried. 

The process is not difficult, and the capital needed to enter the industry 
not great. Very pure lime is needed, however, and, of course, cheap coal and 
labor are an advantage. No skilled labor is required, but the process should 
be under trained supervision. A number of Southern limestone deposits are 
sufficiently pure to serve as a basis for chalk. Cheap labor, very well suited 
to such work; cheap coke, free from sulphur, and a good market now supplied 
from a distance form an inducement for the establishment of a chalk plant 
in the South. 

The manufacture of magnesia and magnesia salts is carried out chiefly 
by several large concerns located mostly in the East. The process employed 
where dolomite is used is the Pattinson one. In this process the first step is, 
of course, to burn the stone to lime. The lime is slaked and the milk of lime 
so obtained is treated with carbon dioxide under pressure. The magnesium 
bicarbonate so formed is more soluble under these conditions than the cor- 
responding calcium salt, and hence the magnesium bicarbonate goes into 
solution, in this way effecting a separation of the two carbonates. The solu- 
tion containing the magnesia is decanted from the residue of carbonate of lime, 
and is treated with steam, which decomposes the bicarbonate forming the 
normal carbonate, which is insoluble, and is thus obtained as a fine precipitate, 
very white and of loose texture. By calcining it is converted to the oxide. 

Besides the manufacture of magnesia and its salts directly, the establish- 
ment of a plant in the South would open up the way for the manufacture of 
many magnesia products, such as pipe coverings, magnesia blocks, etc. The 
fact that good, pure, high magnesian limestone, cheap coal and labor are to be 
had in conjunction in many parts of the South makes this an attractive loca- 
tion for those contemplating establishing such a plant. In addition to the 
manufacturing advantages, the South is a market which is now being supplied 
from northern points. 

While not of either the alkali or alkaline earth groups, another product 
which is a constituent of limestone, and which was at one time extensively 
made from limestone, is carbon dioxide. It is so intimately associated with 
the minerals, however, that it may be considered here. Formerly this was 
made from limestone, or better dolomite, by acting on the latter with sulphuric 
acid, the gas being liberated by this treatment. Now the more general process 
is to make it from coke or from the waste gases of lime kilns. In either event 
the gases are made to pass upward through a tower, in which they mingle 
with a descending stream of carbonate of potash solution. This dissolves 
the carbon dioxide, and the gas is liberated from this solution by boiling, after 
which it is dried and liquified. 

The temperance sentiment which is now sweeping over the South has in- 
creased enormously the consumption of “soft” drinks. Since the principal 
use of carbon dioxide is in the manufacture of beverages of this character, 
the consumption of the gas in the South is increasing also. The sale of carbon 
dioxide has one peculiarity. The container in which it is sold represents a 
greater value to the manufacturer than the gas itself—all shipments being 
made in heavy steel tubes capable of withstanding great pressure. The tubes 
not only represent a greater value, but also in a tube full of gas the tube itself 
weighs more than the gas it contains. Furthermore, the tube must be returned 
to the manufacturer. Representing as they do a considerable value, the manu- 
facturer is required to invest a larger amount of capital in tubes where they 
are not returned to him promptly than where they are. These points make it 
highly desirable that plants be located where the freight charges on tubes 
can be cut to a minimum, and where the manufacturer can keep track of his 
tubes. For this reason plants are usually located in a good center of distribu- 
tion. There are only a few plants located in the South, and much gas is shipped 
in from the North. This would seem to be an attractive field for the invest- 
ment of capital in the South. 

Nearly all of the proposed methods for the manufacture of potash from 
feldspar propose to make use of limestone as the principal reagent for at- 
tacking this mineral. As is probably known, there are in many sections of 
the South large dykes of feldspar in close proximity to extensive ledges of 
pure high calcium limestone, and this condition is much to be desired, as the 
cost of assembling the raw materials at the plant must be low if the potash is 
to be extracted at a figure reasonable enough to allow it to compete with the 
German salt after the war. 

The feldspar to be used for the manufacture of potash need not be free 
from iron, and for this reason many deposits not suited to the pottery trade 
are available as a source of potash; the only requisite is that the mineral 
shall be high in this element. It seems probable that of the methods most 
likely to prove successful in the end for the extraction of potash from feldspar 
that depending on the ignition of the mineral with lime, either with or without 
the addition ef calcium chloride or other reagents, to a temperature sufficient 
to volatilize the potash, and catching the potash by means of the Cottrell sys- 
tem, promises most. The residue from this process might also be used for 
the manufacture of Portland cement. 

Of course, these processes are largely in their experimental stage, and 
much skepticism naturally exists as to the probability of anything coming of 
them. At the same time, there is no doubt that the problem of producing pot- 
ash from feldspar commercially by this process, or some modification of it, 
is considerably simplified by the ability to assemble feldspar and limestone 
cheaply at one spot. If we can also bring here cheap fuel the process seems 


still more likely of success. I am informed that there are in Southwestern 
Virginia and Eastern Kentucky and Tennessee some deposits of feldspar 
which, although impure from iron oxide, are nevertheless high in potash. 
This region abounds in limestone, and coal also is cheap here. What better 
location could be found, therefore, than this for the carrying out on a com- 
mercial scale of the process? The eastern feldspar deposits are far from 
limestone and coal, and offer less chance of success. Most of them, while free 
from iron, are also low in potash, which, while satisfactory for pottery, is 
much less desirable for potash extraction than if the potash and iron were 
both higher. The cost of coal at these deposits is also fully twice that in the 
localities first mentioned. 

Aside from the production of more or less high-grade potash there is a 
chance to produce by the above process a material suitable for fertilizer, run- 
ning high in both potash and lime. Such a material would be valuable not 
only for its potash, but also for its lime. Naturally, the price of this fertilizer 
to the consumer would be low, and its transportation to a distance would be 
prohibitive, owing to the cost of freight. The South is a great user of both 
lime and potash, and such a fertilizer could be sold in the territory in which 
it was manufactured. In connection with this, it may not be amiss to say 
that the first attempt to catch and utilize the potash now lost from the cement 
kiln stacks is being made by a Southern mill. While the production of potash 
of any degree of strength or purity from such sources presents a very difficult 
problem, the mill will undoubtedly succeed in saving in the form of a very 
valuable fertilizer the potash recently wasted there. 

The possibility of the potash fertilizer brings us to the point of another 
lime fertilizer which has received some attention of late, viz., the phosphate 
of lime fertilizer, made by heating together a mixture of phosphate rock, 
lime and a small percentage of some reagent, such as soda ash, sodium, sul- 
phate, etc. The compound so formed resembles Thomas slag in chemical 
composition and properties. The phosphoric acid in this is not water-soluble, 
but is citrate-soluble, and is hence available for plant food. Thomas slag has 
been extensively used in Europe for a fertilizer, but in this country the 
farmers prefer the water-soluble acid phosphate, made by acidifying phos- 
phate rock with sulphuric acid. 

The process of making the basic lime phosphate mentioned above is in 
general as follows: The phosphate rock, soda-ash and limestone are ground 
together and the resulting fine powder is burned in a rotary cement kiln. The 
resulting semi-fused clinker is ground, and is then ready for use. Many re- 
agents have been proposed in place of soda ash, and numerous patents have 
been taken out covering the use of reagents of different sorts and in different 
proportions. The basic patents, however, upon which all of these processes 
depend have expired. 

Much experimenting upon these processes has been done. The writer has 
investigated a number of them. The results, generally speaking, are promis- 
ing, but not yet conclusive as to commercial success, due chiefly to the doubt 
as to the cost of educating thé consumer up to the value of these products as 
fertilizers. Unfortunately, they cannot be produced under normal conditions 
much cheaper than can the acid phosphate, due to the low price of sulphuric 
acid, which can be purchased or made by the average fertilizer factory at 
from $5 to $5.50 per ton. Nevertheless, there are certain considerations which 
make the commercial possibilities of the process good. One of these is the 
fact that the process can be worked to advantage on low-grade phosphate 
rock which could not be economically treated by acid. These furnace proc- 
esses of rendering phosphoric acid available would bring into use large de- 
posits of phosphate material now considered of no value because of the fact 
that the acid process cannot be carried out commercially upon it. 

Naturally these phosphate deposits would offer the most promising field of 
work. The chances for success financially in the development of such de- 
posits along the line of furnace treatment seem good. Naturally the South 
offers the best field for such an industry, because the phosphate deposits are 
located there and the great market for phosphate fertilizers is in the South. 

Closely akin to calcium is the metal barium. Its compounds are chiefiy 
used in the manufacture of paints, although some use is found for them in other 
industries, such as in the manufacture of hydrogen peroxide, of green signal 
lights, in purifying sugar, etc. Prior to the present world war most of the 
barium ore, and, indeed, more of the barium products, came from abroad. 
With the beginning of the war and the consequent shutting off of Austria as 
a source of ore and Germany as a source of barium compounds, those American 
manufacturers already making barium compounds were forced to seek local 
ores, while new factories were built to produce the compounds. 

The principal localities of barium ore (barytes or barium sulphate) in this 
country are in eastern Tennessee, southeastern Virginia and northern Georgia. 
The ore from these localities is now being used by all American manufacturers. 
So far there are only a few factories located in these districts, the most 
notable of which are a mill at Sweetwater, Tenn., and a new miil at Johnson 
City, Tenn. 

The principal compounds manufactured are carbonate of barium, sulphate 
of barium and lithophone, the latter being a mixture of zinc sulphide and 
barium carbonate. 

Barium compounds are predured by heating barytes with ceal in a suitable 
furnace, whereby the barium sulphate of the ore is reduced to barium sulphide. 
The latter is soluble in water. The furnaced product is therefore leached 
with water when a solution of barium sulphide is obtained. If barium car- 
bonate is to be obtained, soda ash is added to this solution when carbonate of 
barium is precipitated. The latter is washed thoroughly by decantation, col- 
lected by a filter press and dried. If barium sulphate or blanc fixé is required, 
sodium sulphate is used instead of soda-ash; otherwise the process is the same. 

Lithophone is much used in paints. It is prepared by adding to the barium 
sulphide solution prepared as above a solution of zine sulphate. Double sub- 
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stitution occurs, and the precipitate consists of zinc sulphide and barium sul 
phate. This precipitate is collected by a filter press, dried and ignited at a 
jow red heat in a muffle furnace. It is quenched by being drawn into water 
while still hot, ground very fine, collected, dried and again ground, when it is 
ready for the market. 

No section of the country offers better inducements for the establishment 
of plants for the manufacture of barium compounds than does the section 
around the border line of Virginia and Tennessee. Not only is the barium ore 
found here, but coal is very cheap, and coal is a considerable item in the 
manufacture of these compounds. The labor required is not of a very high 
grade, except at the furnaces, and even here good, intelligent local help can 
soon be broken in. This section is also rich in zinc, hence it is also a logical 
point for the manufacture of lithophone. The markets of every section of 
the country can be reached conveniently from this source. 

For those who fear the end of the war will bring back foreign ores at a 
figure which will put the American manufacturer who uses native ores at a 
disadvantage, such ports as Norfolk and Baltimore might offer a compromise 
point, where either the foreign ore could be imported or the domestic ore 
brought in by rail. Personally, however, I feel that the native ores will be 
able to hold their own. 

Earlier on in this article I have mentioned the need of soda-ash in many 
industries. One large soda-ash plant is now located in the South. The produc- 
tion of this chemical is in the hands of a few very large producers, and 


naturally an outsider will approach the manufacturer of such a commodity 
with temerity. Nevertheless, it may be permissible in an article such as this 
to say that for those who are willing to “buck the trust” there are numerous 
and extensive sources of salt in the South, and conditions here, due to lime 
stone in close proximity to the salt and cheap coal, make for low cost of pro 
duction. There is also a large local market awaiting the manufacturer 

In conclusion, I might say that many of the industries which I have men 
tioned may be financed with, comparatively speaking, stmall capital. At the 
same time, it is only fair to warn that the chemical industry is a highly spe 
cialized one, and success will seldom follow any undertaking in manufacturing 
chemicals not in experienced hands. Those who enter the industry must b« 
prepared to put up considerable capital beyond that needed to finance the 
building in order to work out the many difficulties often met with in manu 
facturing from new and untried raw materials. 

To the experienced manufacturer seeking a location for a new factory fot 
any of the chemicals mentioned above the South offers many inducements as 
a location. Its minerals are in close proximity to cheap coal, and in this same 
locality are usually to be found fine water-powers awaiting development, and 
in some cases developed and offering power at a cheap rate. 


Southern Iron Ores as a Source of Potash. 


Ry JoHN SHARSHALL Grasty, Ph.D., Se.D., Mining Geologist. 


HE cutting off of the German potash supply has naturally directed atten- 

tion in this country toward the possibility of obtaining potash from domes- 
tic sources. It has long been known that potash occurs in the gases given off 
by blast furnaces in the manufac- 
ture of pig-iron and from the kilns 
used in the manufacture of Port- 
land cement, but it is only re- 
cently that the possibility of re- 
covering potash from these gases 
has been seriously considered. The 
fact that it is possible to recover 
potash from these sources in com- 
mercial quantities seems now to 
be fully established, and the Se- 
curity Cement & Lime Co., one 
of the pioneers in this field, has 
already erected a “treater” plant 
especially designed for this pur- 
pose. The process employed is in 
accordance with patents taken out 
by F. G. Cottrell, the principle be- 
ing to pass the gases from the 
kilns through a series of tubes 
having high electric discharge. 
The effect of this is to precipitate 
very completely all particles of 
solid material carried by the 
gases, and the gases are thus cleansed and the potash recovered as a valuable 
by-product. 

There is no reason why the Cottrell process cannot also be applied to the 
precipitation of dust carried by the gases from blast furnaces. As it has not yet 
been applied to these operations, there would, of course, be certain problems 
to be worked out; but it is the opinion of Mr. J. J. Porter of Hagerstown, Md., 
general manager of the Security Cement & Lime Co., who is also an ex- 
perienced furnaceman, that it should not be as difficult to recover potash as a 
by-product from a furnace operation as from the kilns of a cement plant. 
Furthermore, in addition to the recovery of potash, possibly other valuable 
minerals such as zinc, etc., contained in the gases in finely divided state would 
no longer largely go to waste, but thus be saved as paying by-products. The 
introduction of the Cottrell process to recover potash, zinc, etc., from furnace 
gases would have the further advantage of giving clean gas for use in stoves 
and boilers. It is estimated roughly that a “treater” plant suitable for taking 
care of the gases from a 150-ton furnace would cost approximately $75,000, if 
ho especial effort were made to rush it to completion. If, though, a special 
effort were made to complete it promptly so as to take advantage of present 
prices, Mr. Porter, who has assembled a great deal of cost data on the erection 
of these “treater” plants, is of the opinion that the cost would probably be in 
the neighborhood of $100,000. 

The amount of potash to be recovered at any given furnace operation as a 
by-product would, of course, depend upon the composition of the raw materials 
employed. The calcareous raw materials, for instance, made use of in the 
manufacture of Portland cement by the Security Cement & Lime Co. average 
about 1 per cent. of potash (K:0). These beds of limestone, according to 
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analyses reported by Mr. Porter, vary all the way from 0.50 per cent. up to 
1.40 per cent., and the potash follows the impurities in the stone quite closely 
A high-grade fluxing stone could not be expected, therefore, to carry as much 
potash as a stone more or less argillaceous in its nature. The more argilla- 
ceous or shaly the limestones (and these, by the way, would not be adapted 
for use as fluxing stone, though suitable for the manufacture of Portland 
cement), the more potash they would probably be found to carry. This is 
indicated by analyses on the material used at the plant of the Security Cement 
& Lime Co., where, for instance, the shale runs over 3 per cent. potash, or is 
about six times as high in potash as the purer grades of limestone. 

Some time ago Mr. Porter stated in a letter to the writer that his company 
expected, by the use of the Cottrell process, to recover about three tons per 
day of water-soluble potash (K:O), which, according to the range in recent 
prices, is quoted at from $300 to $700 per ton. As the cost of production tn 
this plant will, according to figures submitted to the writer, probably be less 
than $10 a ton, obviously this by-product will contribute largely to the earnings 
of the company, and since the same process is well adapted for use in recover 
ing potash from the gases of blast furnaces making pig-iron, it will also in the 
latter instance be a source of large profit. 
that would be recovered would depend upon the amount of potash carried by 


However, the amount of potash 


the ore, coke and limestone. If ores high in potash be available, obviously the 
yield will be accordingly larger and the “treater” plant correspondingly more 
profitable. 

It is reported that a number of blast furnaces are selling their flue dust for 
its potash content without having made any attempt to recover from the fur 
nace gases the maximum amount of potash. In this connection it may be 
noted that the Security Cement & Lime Co., prior to the installation of its 
potash recovery plant, sold the dust that collected at the base of the stacks 
This dust averaged about 3% per cent. soluble potash, and was sold to fer 
tilizer manufacturers for $2.50 per unit K-O. It would seem obvious, therefore, 
that if the Cottrell process can make a commercial recovery of potash as a 
by-product in the manufacture of Portland cement, it has great possibilities if 
employed to recover potash, etc., at blast furnaces. As has been previously 
stated, however, the commercial possibilities of the recovery of potash both 
at cement and furnace plants are, of course, absolutely dependent upon the 
potash content of the raw materials. One of these materials, which, by reason 
of its potash content suggests itself for use in connection with the manufac 
ture of Portland cement, is orthoclase or potash feldspar, which, when pure, 
has the following composition: 

Silica ... . 4.7 per cent 
Alumina .... - 18.4 per cent 
lotash .. 16.9 per cent. 

Unfortunately, however, the proportion of silica to alumina in this potash- 
bearing feldspar is such that its use in “the mix” in the manufacture of Port- 
land cement is limited both on this account and by the chemical composition 
of the limestone and shale employed and their ratios of silica, alumnia and 
iron. However, there is no doubt that it can be introduced into the regular 
“mix” to great advantage in certain instances, and thus considerably increase 
the yield of potash in the “treater” plant, while its silica and alumina would 
combine with the other necessary ingredients which go to make Portland 
cement, 

In view of what has been accomplished in the matter of recovering potash 
as a by-product in the manufacture of Portland cement, and the fact that the 
same process can be applied to the recovery of potash as a by-product in the 
manufacture of pig-iron, an investigation of the Southern iron ores with respect 
to their potash content was undertaken at the request of the editor of the 
Manufacturers Record. All analyses of the Southern iron ores that could 
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be obtained, amounting to 1784 in all, were examined by the writer's engineer, 
Mr. F. B. Speed, Jr., with the following results: Analyses showing 
determination of 


State, Analyses examined, potash. 
Virginia ae % 0 
Georgia .. 151 12 
Nc caive<iddirindd naheaesiacardeciasenbewsn 649 6 
Tennessee .... iecces vedas _ 170 v 
Mississippi . ' ahamne enenonna 7 v 
North Carolina.. iateue awe eerie 397 4 
South Carolina... an hnas eka Ribiceacaniae 13 v0 
West Virginia.... ikemcebaetaed ™ a 
Kentucky wen. Gan 170 

1,784 192 


The iron ores of Kentucky, it will be observed, are the only ones which 
show the determination of potash to any extent. At the present time these 
Kentucky ores are of subordinate commercial importance as compared with 
the ores of Alabama, Virginia, Georgia, Tennessee and North Carolina. It will 
be noted in referring to the above table that no determinations were made for 
potash on the Virginia or Tennessee ores. There were, then, but 22 determina- 
tions made on the more important Southern iron ores. From the figures given 
above it is evident, therefore, that little is known about the potash content of 
many of the more largely worked of these iron-ore occurrences. Probably the 
district in which potash content in iron ores has been more completely inves- 
tigated—but even then not as thoroughly as it might be—is the Gray ore dis- 
trict of Talladega county, Alabama. In view of the possibilities offered in the 
recovery of potash as a by-product in ironmaking, it would certainly seem that 
a further investigation of the commercially important iron ores elsewhere 
would be well worth while and should be undertaken at once. 

With regard to the presence of potash in iron ores, the observations on 
this subject made in a report* by Edwin C. Eckel, formerly chief of the Iron 
Ore Division, United States Geological Survey, are particularly interesting at 
the present time, when ores containing potash have a special value. It will be 
observed from the quotation from this report which follows that Mr. Eckel, 
while not pointing out the possibility of the recovery of potash as a by-product— 
which, of course, he could not do, as at that time (1907) the process for doing 
so had not been perfected—calls attention to the metallurgical advantages of 
its presence. He says: 

“Presence of Potash in Gray Ores.—A certain amount of criticism of the 
gray ore has been based on their assumed potash contents. This criticism 
may be regarded as due to ignorance on the part of the critics of the facts of 
the case. The conditions to be considered are as follows: 

“(1) The gray ores do not in general show high percentages of potash. 

“(2) Potash in small quantities is rather a benefit than a detriment. 

“(3) Many well-known American ores carry much more potash than the 
Talladega ores. 

“These conditions may be taken up in turn. 

“As to the percentage of potash actually carried by the average gray ore 
little is known, but it will probably fall under half of 1 per cent. The only 
recorded analyses in which potash determinations were made are as below: 


lotash and soda, Locality. 


1 1.95 per cent. Mesaba Mine. 
2 _—”~ ™ Emauhee Mine. 
3 a * Emauhee Mine. 


“As to the effects of potash in the furnace, it may be said that: 

“(1) If present in excess, and not allowed for in proportioning the burden, 
potash will attack the furnace-lining. This effect would probably not be 
noticeable unless the potash in the total mixture was over 3 per cent. 


*Report to Alabama Ore & Tron Co., December, 1907. 


“(2) It is a strong fluxing agent, and will neutralize in certain percentages 
of the silica contained in the ore, acting as well in this respect as considerably 
larger percentages of limestone. In ordinary quantities, therefore, potash will 
aid in the slagging of the burden. 

“(3) Potash is a very efficient desulphurizer, being better in this respect 
than either lime or magnesia. 

“From the above summaries of the effects of potash in the furnace, it wil) 
be seen that it can be regarded as beneficial rather than detrimental when 
present in such small quantities as in the Talladega gray ores. 

“The same conclusion as to the effects of potash could be reached by con- 
sidering the following table, which gives the potash and soda percentages in 
a number of well-known American ores. These analyses are quoted from 
official reports, and the analytical work, done by Blair, Whitfield, Gooch and 
King, was beyond question. 


Alkali Percentages in Some American Ores, 


No. Potash. Soda. Total. Kind of Ore. Locality. 
1 0.70 0.44 1.14 Brown Hematite. Salisbury, Conn. 
i sec MM > 

2 0.99 0.02 1.01 Specular Hematite. eR 
m 134 0.17 71 a Cornell Mine. 
- ” _ a Menominee Range, Mich, 

99 . er Cornell Mine. 
4 2.29 0.0 2.59 Menominee Range, Mich, 
" ' : - , Keystone Mine. 
. 0.92 0.56 1.78 Magnetite. Marquette Range, Mich. 
6 1.47 0.10 1.5 Brown Hematite, Beattyestown, N. J. 
; — reo aa . Amenia, N.Y. 
‘ 1.80 oa 1.97 Specular Hematite. Wolf Creek, Tenn. 
9 0.99 0.14 1.13 Magnetite. Riverville, Va. 


“All of the above ores are from well-known mines, and all have been 
largely used and favorably known in our blast-furnace practice. In view of 
these facts, it seems ridiculous to criticize the Talladega gray hematite in this 
respect.” 

A comparison of the potash content of the gray ore of Alabama with other 
Southern ore occurrences brings out the fact that it appears to lead all others 
in this respect. However, the data as to potash content in other Southern ore 
occurrences is so incomplete that at the present time this comparison, which 
is so advantageous to the gray ore, hardly seems to be justified. The analyses 
on the ore occurrences quoted by Eckel in the above table, giving the alkali 
percentages in some Anierican ores, indicate that potash in quantities ranging 
from .070 to 2.29 are not at all unusual; and hence it may be anticipated that 
many of the Southern ores’will be found to contain around 1 per cent. potash, 
as is contained, for instance, in the raw material employed by the Security 
Cement & Lime Co. If, therefore, the “treater” plant of the Security Cement & 
Lime Co. proves successful, which Mr. J. J. Porter, the manager of the com- 
pany, anticipates will be the case, then it will be definitely demonstrated that 
the same process applied to blast furnaces would also pay, and as a result 
the iron industry of America will make this country more or less industrially 
independent of Germany, in so far as our supply of potash is concerned. The 
possibilities involved are enormous and are of such a nature as to justify a 
full investigation of all materials employed by blast furnaces to determine the 
question of the possibilities alluded to, which are fraught with such unusually 
attractive potentialities. 
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Barium Chemical Industry in the South and Vast 
Resources of Barytes as a Foundation. 


By James M. Hix of U. 8. Geological Survey. 


HE Southern States have in their abundant supplies of baryte a raw 

material for an important chemical industry which, prior to 1914, was 
practically undeveloped in the United States, but which has within the last 
year and a half grown at a rate that has been astonishing. This industry, 
started in the South, was caused by the stoppage of foreign barium chemical 
supplies on the outbreak of the European war. 

The South has vast resources of crude barytes (barium sulphate), which 
have been developed to some extent and which are the foundation of a chemi- 
cal industry whose possibilities have just begun to be realized. The South has 
within its borders, in addition to this basic mineral, all the necessary require- 
ments for the complete development of this industry. It has coal for roasting, 
natural gas for power, great possibilities of cheap electric power in its many 
unharnessed streams, and has already in operation a number of plants at 
which sulphuric acid is made. Wrapped up in the partly developed electric 
power it has the possibility of the fixation of nitrogen in its various forms, 
and so is capable of producing nitric acid and various nitrogen compounds. 
Incidentally, it has possibilities of making the various coal-tar colors which 
with barium sulphate (blanc fixe) and barium carbonate make any number 
of paint pigments. 

The deposits of crude barytes are located in Northeast Alabama, North- 


*Published by permission of the Director of the United States Geological Survey. 
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146, and entered service of U. 8. Geological Survey, 1907. Since 1912 been specializing in 
barytes industry of the United States, among other duties assigned in the Survey. 


west Georgia, Eastern Tennessee, Central and Western Kentucky, Western 
North Carolina and South Carolina, and Western and Central Virginia. With 
the deposits in Southeastern and Central Missouri, it can be said that within 
the South are found practically all the deposits of barytes in the United States 
which have been exploited in the past to any considerable extent. 

The greater part of the barytes produced in the Southern States is mined 
from residual clays which are derived from the weathering of rocks in which 
the mineral was originally found. By far the largest number of these deposits 
are located in clays derived from the weathering of old magnesian limestones 
(dolomite). Some are in clays derived from the breaking down of very old 
crystalline rocks, like schists and gneisses, and in a few places residual de- 
posits derived from coal-bearing formations have been worked. The barytes 
in the residual deposits came originally from the hard rocks. Owing to the 
slight solubility of the barite, quartz and chert, these minerals resisted the 
agencies of weathering and were left behind with the clay upon the removal 
of the soluble constituents of the original formations, 

The present distribution of workable residual deposits seems to have been 
determined largely by the distribution of the barytes in the original forma- 
tions, but, in part, is due to other causes. 

Detailed descriptions of the barytes deposits of the Southern States have 
recently been published.' 


Watson, T. L., and Grasty, J. S. Barite of the Appalachian States. Am, Inst. Min. 
Eng., Bull. 98, pp. 345-390, February, 1915. 

Hill, J. M. Barytes and Strontium in 1915. U. S. Geological Survey, Min. Res. of the 
United States, 1915, pp. 161-187, 1916, 5 
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As will be seen from the following table of production for the last decade, 
compiled from the United States Geological Survey reports on mineral re- 
sources, practically all of the domestic barytes produced in the United States 
has come from mines located in the South. 


Production of Crude Barytes in the Southern States, 1905-1915 


Quantity, Proportion 








Short tons. Value. of total U. 8. 
$148,803 100 per cent. 
160,367 100 ** - 
291,777 100 
120,442 100 
209,737 100 
121,746 100 
122,792 100 
153,313 100 

56,275 100 
153,715 100 * 
381,032 99 








$2,019,999 

The largest output of crude barytes has been from Missouri, which, prior 
to 1915, produced approximately 60 per cent. of the total, but in 1915 her mines 
produced but 36 per cent. of the total, practically all of the remainder coming 
from Alabama, Georgia, Kentucky, North Carolina, South Carolina, Tennessee 
and Virginia. 

Prior to 1914 a large part of the domestic barytes was sold in the ground 
form to manufacturers of paint, rubber and various other commodities in 
which barytes plays a more or less important part. Some was used in the 
manufacture of lithopone, a chemical pigment consisting of approximately 70 
per cent. barium sulphate, from 25 to 29 per cent. zinc sulphide and from 1 to 5 
per cent. zinc oxide. So far as can be learned, little barytes was made into 
barium chemicals before the European war, though it cannot be doubted that 
there was a small domestic production of blanc fixe as a by-product and of 
various minor products with barium salts as a base. In 1915 figures compiled 
by the United States Geological Survey indicate that 50 per cent. of the crude 
barytes marketed in that year were sold in the ground form, 40 per cent. was 
used in the manufacture of lithopone and 10 per cent. in the manufacture of 
barium chemicals. 

In the barium industry chemistry plays a most important part, for even 
the preparation of ground barytes requires a knowledge of chemistry for 
bleaching the crude material. The manufacture of lithopone is essentially a 
chemical industry, as, of course, is the making of the various barium chemicals. 
Barytes is ground at a number of plants in the South, and barium chemicals 
are now being made at three places in the South. So far no lithopone has been 
made in the Southern States, which seems remarkable inasmuch as every 
essential for its manufacture is produced in the South and in large amounts. 
Surely, with the combination of zinc carbonate ores and barytes, such as is 
found in Eastern Tennessee, it would seem that lithopone should be made in 
that State. However, it must be remembered that the lithopone plants were 
built before the European war and were placed on the Atlantic seaboard for 
the reason that German barytes could be obtained there cheaper than the 
domestic ore because of high freight rates. 

Of the ten barytes grinding and bleaching plants operated in 1915 in the 
United States, eight are located in the South, of which three are in Missouri 
and one each in Georgia, North Carolina, South Carolina, Tennessee and 
Virginia. 

The treatment of crude barytes to make ground barytes varies in different 
plants. The general practice, however, seems to be to crush to about one inch 
and log wash and jig to remove clay, calcite, fluorite, silica and part of the iron 
oxide. This cleaned material is next crushed to one-quarter to one-eighth inch 
at some plants and ground fine in others and subjected to a bleaching process. 
The bleaching, largely to remove iron oxide, is accomplished by treating the 
material with sulphuric acid from eight to twenty-four hours in lead-lined 
wooden tanks. The bleached produce is washed several times and ground in 
burr mills or pulverizers to pass 200 to 300 mesh, and in some plants water- 
floated to insure a uniformly fine product, dried, pulverized and packed. Much 
care is required not only in the bleaching, but also in the drying operation to 
insure a uniformly perfect color. 

Lithopone is made chemically by mixing hot solutions of barium sulphide 
and zine sulphate. In the preparation of high-grade lithopone the solutions of 
barium and zinc must be essentially pure. The precipitate from the tanks is 
filter-pressed, dried, subjected to considerable heat, quenched in water, ground 
to pulp, filter-pressed, disintegrated, dried and packed for shipment. 

While the South does not produce lithopone, it could do so, and there is a 
wide field for the manufacturing chemist in the South in this line. 

Of the five producing barium chemical companies in the United States 
three are located in the South—Clinchfield Products Corporation, at Johnson 
City, Tenn.; the Durex Chemical Co., at Sweetwater, Tenn., and the Rollia 
Chemical Co., at Charleston, W. Va. It would seem that there is an opening 
for plants located in Alabama, or possibly Georgia, though the question of 
markets must be studied prior to such location. 

The principal barium chemicals made in the United States are the binoxide, 
carbonate, chloride, hydroxide, nitrate and sulphate or blanc fixe. Some crude 
barium sulphide (black ash) is sold. All of the barium compounds are poison- 
ous, and care must be exercised in their manufacture and handling. 

As there are no published accounts of the actual methods used in manu- 
facturing barium chemicals, and as it is not ordinarily possible to inspect 
chemical plants, it is not known what methods are actually used in the prepa- 
ration of the barium salts at various plants. The manufacturers of barium 
chemicals, while they prefer to use washed high-grade barytes of the soft 
variety, nevertheless can, and some do, use barytes which could not be used 
for the highest grades of ground-floated barytes. The first step in the barium 
chemical plants is the reduction of the barium sulphate to the sulphide which 


is soluble in water. The barytes is finely crushed and mixed with a certain 
proportion of pulverized coal and common salt (an abundance of which are 
produced in the South) and fed to rotating furnaces, where it is roasted for 
three to four hours. 
sulphide is ordinarily stated to be 70 per cent., though it is known that a 
higher extraction can be made. The liquid from the barium sulphide leach is 
stored in large heated tanks, from which it is drawn into the different vats 
for the preparation of the various salts. Barium sulphide can be precipitated 
by allowing the solution to cool below 150 degrees, 

The processes of manufacture of the various chemicals are intricate and 
require special study and application of chemical and physical knowledge 
when done on a commercial scale. It is known in general that the carbonate 
and sulphate can be precipitated from the hot sulphide liquor by the use of 
appropriate salts of sodium and that a salable sodium sulphide by-product will 
be formed. It is also known that barium chloride can be made by treatment 
of the sulphide liquor with hydrochloric acid. Barium nitrate can be made 
by treating the sulphide solution with nitric acid ér by mixing hot, saturated 
solutions of barium chloride and sodium nitrate. The preparation of the 
binoxide or peroxide (BaO:) and hydroxide (Ba(OH):) are said to require a 
particularly high degree of technical skill, as very high and low temperatures 
are required during the course of process and the materials require careful 
manipulation to insure uniformity. Barium monoxide or baryta (BaO) can 
be made by heating the nitrate till the evolution of red nitrous oxide fumes 
ceases. The hydroxide (Ba(OH):) can be formed by the combination of baryta 
and water or by passing moist carbon dioxide gas over heated barium sulphide, 
forming the carbonate, after which superheated steam passed over the car 
bonate forms barium hydroxide, with the evolution of carbon dioxide. 

Unbleached ground barytes is sold to manufacturing chemists, to paint 
manufacturers for incorporation in colored mixed paints and to the rubber vr 
other industries where a colored product is made. The bleached and floated 
barytes of the finer grades is used as a white pigment and as a filler for the 
chemical pigments. In the paper industry it is largely used in the manufac- 
ture of heavy, stiff materials such as playing cards, bristol boards and the like 

Lithopone is used as a white pigment in ready-mixed paints, being largely 
used for the preparation of what are called the sanitary flat-finished wall 
paints. It is also used in some enamels, calcimines and in the rubber, paper 
and cloth industries, where it is replacing ground barytes and some of the 
metallic pigments. 

The barium chemicals have a wide variety of uses and may enter into the 
manufacture of other products, only to return to the market as the sulphate 
blanc-fixe. Barium binoxide or peroxide (BaOz) apparently finds it principal 
market with the manufacturers of hydrogen peroxide, though some is believed 
to be used in the preparation of oxygen. Barium carbonate is used as a water 
softener in the preparation of other barium chemicals and rat poison, in the 
manufacture of flat wall paints and in the ceramic industry. It is said that 
barium carbonate will fill the requirements of case carbonizing steel which 
were formerly filled by ground bone. Barium chloride is used in the prepara 
tion of other barium salts, as a water softener, a chemical reagent, particu 
larly for the purification of table salt, to some extent in the ceramic arts, and 
in the preparation of rat poisons. Barium hydroxide is used as a chemical 
reagent. It can be used in the refining of sugar, but on account of its poisonous 
nature is not often employed. Barium monoxide has its principal use in the 
preparation of the binoxide and hydroxide. It is used to some extent in the 
manufacture of special glasses. Barium nitrate is used as a chemical reagent, 
in the preparation of “green fire” and signal lights and in the manufacture of 


The charge is next leached. The extraction of barium 


‘an explosive known as saxifragin. 


That the South is beginning to realize the importance of the barium 
chemical industry is apparent. It has already doubled its output of crude 
barytes, and, to judge by what information is at hand, 1916 will show an even 
greater output than the remarkable one of 1915. The three barium chemical! 
plants of the South are apparently in strong hands, and they will materially 
increase the prosperity of the country. There seems to be little question that 
another year will see the expansion of the manufacturing of barium products, 
and surely the South, with its great natural resources, will take the lead in 
this development. The most promising line would seem to be in the establish 
ment of lithopone plants, for in Southwest Virginia and Eastern Tennessee are 
found all the natural essentials for the successful manufacture of this rela- 


tively new and very useful pigment. 


2,500,000,000 TONS OF IRON ORE. 


Because both of their quantity and their geological distribution, the ore 
reserves of the South seem destined to play a far more important part in the 
American steel industry than they have in the past. In estimates prepared a 
few years ago, but which need no material change today, it is figured that 
merchant ore reserves of the South amount to over 2,500,000,C00 tons. This 
is about half of the total ore credited to the United States. If we attempt to 
make world comparisons, figured on, as nearly as possible, the same basis, 
the South’s ore reserves would be about twice those of Sweden, three times 
as large as those of Great Britain, four or five times as large as those of India. 
Indeed, the only tonnages which are on the same scale as those in the South 
would be the deposits of our own Lake Superior region, of Newfoundland, of 
Brazil and of the Lorraine-Luxemburg region.—E. C. Eckel, Economic Geolo- 


gist and Engineer. 
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HE South has had presented to it now an unexampled opportunity for the 

development of a great industry based on its hitherto unutilized natural 
resources. Will it grasp it, or will it let the prize go, as so many others have 
gone, to other sections of the 
country? 

The prize is the new industry 
made possible by the great war— 
that is, the manufacture of dyes 
and drugs from the by-products 
obtained in the manufacture of 
coke and gas and in smelting op- 
erations. 

The dye industry is essentially 
one which must be located near 
the raw materials, because for 
every pound of finished dye pro- 
duced from fifteen to twenty 
pounds of raw material must be 
used, and a great proportion of 
this cannot be reused. It follows 
that for every tenth of a cent 
added to the freight rate per 
pound on raw materials from one 
to two cents a pound is added to 
the cost of the finished product, 
and this means from two to three 
cents a pound added to the selling 
price. 

As the profits under severely competitive conditions on some bulk goods, 
such as the “blacks,” are from one-half cent to one cent per pound, the im- 
portance of correct location in respect to source of raw materials cannot be 
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overestimated. 

The South, and particularly the mountainous part of the South, offers the 
best iocation possible for such an industry, because the raw materials are 
those derived from the preparation of coal, from iron and copper smelting, 
from salt, and from limestone and wood. All these basic materials are found 
in abundance in these sections, and they are not found anywhere else in such 
close proximity to each other and within such a short distance of the market 
for the product. 

From coal in the process of making coke and gas are obtained ammonia, 
from which in one process nitric acid is made, benzol, toluol, zylol and solvent 
naphtha, all of which are crude materials for the manufacture of dyes and 
drugs. 

Other materials are sulphuric acid obtained in the process of purifying 
copper and iron ores or directly from sulphur; chlorine, caustic soda and soda 
ash, obtained by passing electricity through ordinary salt brine; lime by the 
burning of limestone; acetic acid and alcohol from the distillation of wood and 
other sources. In this connection the great water-power developments and the 
undeveloped water-powers still to be found all over these regions are of vital 
importance. 

All of these favoring conditions may be found within a radius of one 
hundred miles in the mountainous districts of Southwestern Virginia, Ten- 
nessee, Alabama and Georgia, and all that is needed for the development of this 
industry are reasonable freight rates on short hauls for low-grade materials 
and on the finished product, and enough enterprise and capital to start the 
industry on a sufficiently broad scale so that it may have become strong 
enough to live and grow after the present abnormal conditions cease. 

The process of dye making is not one requiring a great deal of capital in 
proportion to the value of the product, nor is it one requiring complicated 
mechanism involving long delay in construction. The process is essentially 
one of dissolving, cooking and evaporating. For example, to make one of the 
prominent intermediates known as “beta naphthol,” which is largely used in 
making red color on cotton goods, it is only necessary to take naphthalene 
(derived from coal tar), mix it with sulphuric acid, add lime and soda, boil it 
down, dry it, mix it with caustic soda at a high temperature so as to fuse the 
mass, and then boil it again in order to purify it, after drying. It will be seen 
from this, and this is a typical process, that most of the apparatus necessary 
consists of iron tanks, wooden tubs and vessels, which can be made in any 
good foundry or woodworking establishment, and boilers, engines, pumps and 
filtering apparatus, which may be purchased in many places. 

Skill, of course, is necessary, and the manufacturer of dyes has no more an 
easy road to travel in this respect than the manufacturer of any other product. 
He can, however, obtain assistance from the published material on the subject, 
and the development which has already taken place in the dye industry in this 
country, together with the help which may be obtained from neutral countries 
abroad, will suffice to start the industry on a firm footing. 

By this we mean that no experimenting is now necessary for the produc- 
tion of a number of products, as the knowledge required for their manufacture 


P. R. MOSES, born November 10, 1874. Received degree in Electrical Engineering. Co- 
lumbia University, 1895. Previously studied three years abroad in Berlin, Paris and Flor- 
ence, Italy. Since 1897 practicing in New York as consulting engineer ; 1914, in conjunction 
with Frederick Pope, started Standard Aniline Products, Inc., among first organized after 
war to manufacture dyes. Fellow American Institute of Electrical Engineers and member 
Chemists’ Club, New York. 


An Opportunity for the South in the Dye Industry. 


ey I’. R. Moses, President of Moses, Pope & Messer, Inc., Consulting Engineers, New York and Richmond. 








is already available here, and these products will be sufficient as a basis for 
future growth. 

How much is needed to start such an industry? The amount of capital 
should not be less than $300,000, nor should it be more than $1,000,000, unless 
a complete going organization could be taken over, in which case several times 
this amount could be profitably expended. 

The value of the total annual demand for dyes and kindred products in this 
country approximates $25,000,000, and the quantities used between 35,000 and 
40,000 tons per year. 

It is not possible to contemplate completely supplying the country’s demand 
in the immediate future, because some of the dyes are still covered by patents 
(the majority, however, are not, the patents having expired), and time will be 
required to build up the necessary manufacturing and selling organizations. 

Assuming that the proposed plant would supply one quarter of the total 
demands, this would be equivalent to a production of 10,000 tons per year. 
Our experience so far has shown that it costs less than $300 a ton of finished 
product per year; that is, one plant which produces 1000 tons per year of one 
of the intermediates cost $150,000, exclusive of land, railroad sidings, water 
supply, ete. Another plant, which is now producing between six and seven 
tons of finished product (mixed dyes) per day, or about 2000 tons per year, 
cost approximately $400,000, exclusive of buildings. Hence, a plant for the 
production of -10,000 tons per year would cost between $2,500,000 and $3,000,000. 
In normal times a working capital of $1,000,000 should be sufficient, and the 
value of the annual output would approach $6,000,000. Under the present ex- 
traordinary conditions, allowing for a drop of fifty per cent. from present 
prices because of increased local production, the working capital should be 
double this amount, and the annual output would be nearer $15,000,000. At 
the actual prices existing at the present time for contract goods, the out- 
put would bring in over $20,000,000, as the prices average well over $1 a pound. 

Such a plant could be completed and a few dyes made within four months 
from the starting of operations, and should be regularly operating, turning 
out approximately its full output, within six months. 

Construction.—The buildings are of simple construction, usually one story, 
with platforms around the apparatus, which is superimposed in order to allow 
for the flow of material from one tank to another without interposition of a 
pump. The main requirement is that the buildings be fireproof, have ample 
ventilation and afford sufficient protection against weather. 

In general, the plant resembles a cane sugar mill, without, of course, the 
mills or crushers. 

These buildings can be put up more quickly than the apparatus can be 
obtained, and should not cost over a dollar and a half a square foot. Most of 
the apparatus can be obtained in from thirty to sixty days, but special equip- 
ment, such as is required for evaporation, nitration, sulphonation and chlorina- 
tion, required special mixtures or iron or other metals for resistance to corro- 
sion, and may require three months for the manufacture, and in a few in- 
stances four months. 

The American chemical engineers and manufacturers are gradually learn- 
ing the difficulties involved in the industry, and as many of them have been 
overcome, a concern starting now will not have to contend with the exaspera- 
ting and apparently interminable delays which beset the pioneers who started 
in 1915. 

The profits under present conditions are of course abnormal and frequently 
almost incredible. We have knowledge of plants starting with less than 
$100,000 where the earnings are at the rate of this amount monthly, and profits 
at the rate of 150 per cent. per annum are not abnormal. 

At the same time, it should be noted that many have fallen by the wayside, 
due to lack of sufficient funds, experience and patience. In some cases fire 
and explosion, due to lack of knowledge or careless planning, have been the 
cause of commercial death, but those companies able and willing to purchase 
experienced and provided with sufficient working capital to cover unforeseen 
delays have made huge earnings, and will continue to do so for some time. 

No one can predict precisely what will happen after the war ceases, but it 
is probable that the profits will run as they have in Germany, in well-located 
and well-designed plants, at about 40 per cent. on the invested capital, while 
less well-located and inefficient plants will go to the wall. 

The opportunity is here. Will the South seize it? 


WHAT THE SOUTH SHOULD PRODUCE. 

If a dozen good chemists and chemical engineers were turned loose on the 
possibilities of the South, something would have to come from it. The fact 
that the Canadian Pacific Railway is employing the A. D. Little Chemical 
Corporation to study chemical possibilities in Canada might suggest the 
thought of some such plan for the South, but from the larger American point 
of view this is merely well-deflected, but not new energy. The South should 
produce more chemists, electro-chemists and engineers, and should interest 
them in local problems.—Dr. W. R. Whitney, Research Laboratory, General 
Electric Co., Schenectady, N. Y. 
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Dependence of Chemistry on King Cotton. 


By il. F. 


Cotton 
Cotton is King. Hail the King! 
O we realize the immense power which is standing behind his throne? 
Do we realize his reign over thousands of enterprises, and that thousands 
of laboring men and women worship his royal highness—without their 
knowledge? 

The cotton plant is a royal 
plant. Indeed, it is not only one 
of the most important agricultural 
plants, but it is also one of the 
oldest known to mankind. 

The cotton plant does not only 
clothe the inhabitants of the world, 
but it also supplies them with 
other necessities of life. 

Cotton clothes, feeds, cures and 
kills man and beast, according to 
its uses. 

Destroy any other plant on 
earth and human ingenuity will 
find a substitute. No other plant 
in all the vegetable kingdom is as 
absolute a necessity to the human 
race as cotton. 


Chemistry and Cotton. 

Perhaps no other science has 
done so much to advance human 
progress and to bring about the 
present high state of commercial 
development as has the science of chemistry. The cotton plant and chemistry 
are today very closely related. The chemists of the world have accomplished 
wonderful things with the cotton plant, and it is worth while to have some 
of them recalled to our minds. 

The cotton fiber is spinnable, and furnishes us with garments and other 
necessities of wear. The plant supplies us yearly with approximately 20,000,000 
bales of cotton fiber. 

The fiber itself consists of more than 83 per cent. of pure cellulose, a sub- 
stance which is highly appreciated in chemistry. 

One of the first developments took place in 1838, when Pelouze discovered 
the reaction of nitric acid on the cotton fiber. This was developed by Schoen- 
bein in 1846, and it gave to the world our well-known explosive, guncotton, 
which has found so many developments in our scientific world. 

In 1844 John Mercer produced, through chemical reaction, the mercerized 
cotton, which has found its way into the cotton industry to a large extent. 

We also have to recognize what the chemists have done in regard to cotion 
dyes, which industry takes first place in developing the cotton fiber and 
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its uses. 

But let us follow the cotton plant, its by-products and possibilities more 
systematically. 

The cotton is taken from the plant in the fields during the latter part of 
the year. The cotton in seed is brought to the gin, where fiber and seed 
are separated. The fiber is baled and shipped to the manufacturers of cotton 
goods all over the world. The seed is left and turned over to the oil mill. 

The oil mill industry has been developed in America since 1826. A man 
by the name of Benjamin Waring discovered the presence of oil in the cotton 
seed and produced a very fine oil. His gain was on an average of 1 gallon 
of oil to 100 pounds of seed, or 20 gallons to the ton. Today we are produc- 
ing from 36 to 50 gallons of oil, which is valued at from 52 to 54 cents per 
gallon. 

In a modern, up-to-date oil mill the seed is delinted. Taking the Texas 
seed as a sample, the oil mill on an average cuts from 100 to 150 pounds ol 
lint from a ton of seed. First-class enterprises make several cuts. The firs! 
cut of 25 to 30 pounds of lint is spinnable, and brings from 7 to 8 cents per 
pound in times of peace. The second cut of 150 pounds and more brings from 
3 to 4 cents per pound, and is used in the upholstering industries and in 
manufacturing pure cellulose. The hulls, which is that portion covering th« 
kernels or meat, are used as feeding stuff in mixed feeds for stock; also as 
chicory in coffee and to adulterate tobacco. The hulls are also used in paper 
manufacturing and fiber boards. 

Cottonseed oil today has found extensive use in our industries. First, anid 
on a large scale, for culinary use as salad oils, butter imitations and com- 
pounds, such as the latest development, hydrogen fat, used in Crisco, Crusto, 
Cream of Cotton, and so forth. Second, for sanctuary and ceremonial pur- 
poses in churches to take the place of olive oil. Third, for preserving, for 
medical uses, for mechanical purposes, and the latest development is paints 
made from cotton rubber or beta pitch. 

The oil or the residue of refining is used to a great extent in the manufac 
turing of soap, as laundry, toilet, soft soap, castile, soap powder, etc. The 
residue of extraction, the cottonseed cake, is ground and the meal used fo: 
feeding cattle, horses, goats, swine and fowls, etc. A high-grade fiour, also 
made from the seed, is used as human food as a substitute for meats. It 
contains 64.55 per cent. protein. Bread, cakes and pastry are made from 
it in a mixture with three-fifths to two-thirds of wheat or other flour. The 
flour has a high value for medical purposes, and has found uses for treat- 
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ment of diabetes mellitus, Bright's disease, tuberculosis, anemia, chlorosis, 
typhoid, ete. 

The most valuable uses of cotton by-products are traced back to the lin 
ters, the commercial name for the fiber on the seed left after the ginning 
Thousands of valuable, and today necessary, products can be traced to linters. 
Linters are sold today for from 5 to 10 cents per pound. Linters are used in 
immense quantities in manufacturing guncotton and smokeless powder. This 
product is the base for the celluloid, non-explosive celluloid, the so-called 
“cellit.”. The photo industry uses this product to manufacture photo films, 
moving picture films, plates and papers. The cellulose from the cotton linters 
is used to a great extent in the paper-making industry. 

Not to forget, pharmacy uses collodion, and this same product is used to 
manufacture artificial leather and horn of late discovery. And last, though 
not least, by the Schweitzer solution and others, this product is turned into 
a material used to an immense extent by the garment manufacturers —artificial 
silk. 

To our recollection, this would cover the uses of cotton, but there is more 
left from the cotton plant—and that is what is left in the field—the cotton 
plant itself. 

What can be done with the cotton stalks? The leaves are used in, phat 
macy; also the blossoms. Grabots give an excellent feedstuff; they are also 
used in manufacturing high-grade paper. The root bark is of very high 
medicinal value, the extract selling for $4.80 per pound. 

Now, the cotton stalk itself. Yearly there are millions of acres planted 
with cotton, and the stalks are left in the field—turned under the soil or 
burned. Seventy-five million tons are estimated available per season, as the 
cotton plant is an annual plant, which would give 24,000,000 tons of paper 
pulp, or 33'4 per cent. of the total amount of stalks. 

An estimate shows that this country has an annual consumption of lumber 
used for pulp and paper-making which would cover a clearing of over 800,000 
acres of forest area. To realize this immense figure: this timber would cove 
the area of the State of Rhode Island, which occupies 1250 square miles, 

What is being done to develop the industry of making paper pulp from 
cotton stalks? Credit has to be given to an American inventor and his com 
pany for trying to develop this problem, but as to the practical working of 
their methods nothing is known. The company covers their progress to any 
one interested, but from several sources it has been reported that the ente 
prise met with no success. The writer tried to secure data and samples, but 
no information was given him. 

Now comes news from Europe stating that German science in chemistry 
has developed this question, and will begin to commercialize this problem, 
and ten to one they will do so. For years the writer has urged the Southern 
capitalist to develop this industry, along with other problems concerning 
cotton, but has found no hearing among them 

In the beginning of 1914 a correspondence was exchanged with German 
industries that wanted to secure cotton stalks, but later the war prevented 
their shipment, and recently it was learned that the parties secured some 
from Turkey. 

A good price could be paid for the cotton stalk, so that the farmer could 
buy more and better fertilizer than they would furnish for half of the amount 
which he probably would get for his stalks. 

The by-products are not to be forgotten, as there is fibrous matter for mat 
ting, bagging, etc.; also acetone, wood alcohol, amylacetate, ergot, gum, color 
ing matter, etc. 

Cellulose and Its Products—The residue, wood powder, is used as a base 
matter of explosives, and the offal makes an excellent fertilizer. 

A great point to be considered is the removing of the stalks from the field 
The headquarters of Mr. Boll Weevil will be transferred to the factory, where 
he has to give up his life for the benefit of King Cotton. Then even the last 
part of the cotton stalk would have gone 

This review of a Southern plant, which is a history to the American peopl 
shows the possibilities and potentialities of the cotton plant Many other 
discoveries will be made with the assistance of this royal plant And the 
scientific chemist should try to give us more new discoveries—not for the 
benefit of a few individuals, but for the benefit of the human race, by reducing 
the cost of living. 

Which part of this royal plant and what product should be more developed 
and which would be worth while to investigate? 

First—The cotton stalks. 

Second—The cottonseed oil. 

Third—The cottonseed meal and flour 

Fourth—The cottonseed hulls, ete 

Approximately the whole plant—every part of it, from the roots to the 
fiber—will pay the scientific chemist for the time he puts in on it. 

The time will come when the cotton plant will be so utilized throughout 
the world that it will be raised for the by-product and not for the staple crop 

The above are just a few points, but what may cotton not yet bring to this 
world? Cotton is the greatest gift of nature. Indeed, cotton is the royal 
plant of the sun-kissed South. 

A hearty suggestion to the scientific chemist 
to our greatest gift! Come to the Sunny South, the Kingdom of King Cotton! 

Cotton is king. Hail the King! 


Come back and be loyal 
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The South and the Awakening of Chemical Industry. 


The Relation of the South’s Resources to National Preparedness. 


tv AuLerton S. Cusuman, Ph.D.., Director Institute of Industrial Research, Washington, D. C. 


T is impossible that a great world war, lasting over a period of years, should 
not disturb the normal equilibrium of supply and demand, of production 
If the human race could ever be brought to the realization 
that it consists of a unit made up 
of some hundreds of millions of 
puny creatures inhabiting a globe 
a few thousand miles in diameter 


and distribution. 


rushing through cosmic space to 
an uncertain but inevitably com- 
mon destiny, it is possible that 
war would become as extinct as a 
dodo or a dinosaur. With such a 
realiZation, free and unrestricted 
trade would become the logical 
necessity. If, to take a very few 
instances, glass can best be made 
in Austria; porcelain, dyestuffs 
and chemicals in Germany; steel 
and foodstuffs in America, wool- 
England and _ silks in 
France, the sensible and logical 
equilibrium for the race would be 
to pursue the even tenor of its 
way, exchanging through the me- 
dinm of gold these fruits of indus- 
try. Unfortunately, however, no 
such millennium is even in sight, 
nor can we at present contemplate it as a future possibility. The lesson of 
the great world struggle seems to be that if a great nation is to preserve its 
identity and autonomy in face of international jealousy and aggression it must 
be self-contained in respect to all the staple necessities of life and industry. 
The question that we are immediately and very briefly considering in this 
article is to what extent we in the United States are industrially self-contained 
and the relation of the development of the South to this situation. 

It is perhaps not too much to say that there are indefinitely limitless pos- 
sibilities in the application of chemistry to the utilization of the South’s 
resources for the prosperity of the country in time of peace and its defense 
in time of war. To begin with, the South is and must always be the source 
and center of cotton production, upon which depends the great chemical 
processes connected with the cellulose and nitro-cellulose industries. Fer- 
tilizers and sulphuric acid, which lie at the very basis of food production and 
indirectly affect all human effort, are largely produced, consumed and find their 
raw materials in the South. The great phosphate beds of our Southern States 
have been in the past, and are destined in the future, to be a center of chemical 
activity. The outbreak of the European war found every country except Ger- 
many dependent upon over-seas supplies of those important elements of nour- 
ishment, life and self-defense—fixed nitrogen and potash. Fixed nitrogen, in 
the form of the nitro-benzenes, is the first and most important element of 
national defense. In the form of liquid ammonia it is necessary for the cooling 
and transportation and preservation of the world’s supply of meats, poultry 
products and fruits. In the form of nitrates it is necessary to keep up the 
fertility of the soil; and in the form of nitric acid it is demanded for the pro- 
duction of many highly colored dyes that serve mainly to beautify and adorn 
our women, perhaps a not unimportant factor in the evolution of the species. 
If for all these purposes we are to be dependent upon the nitrate beds of Chile, 
we are not in this respect a self-contained or a self-sustaining nation. War, 
blockades or embargo may easily shut off the foreign supply and leave us 
defenseless and denuded. To whatsoever source or process we turn to relieve 
ourselves from this intolerable situation, the South is sure to be a factor in it. 
If we decide, as Germany has done, to depend mainly on the free nitrogen of 
the air for the source of fixed nitrogen, we must prepare to develop our great 
water-powers. In this respect, as far as the country east of the Mississippi 
is concerned, the South is the natural theater of operation. Nearly all of our 
gzreat waterways run from north to south, and from the best engineering 
information available the potential water-powers of Alabama, Tennessee and 
Georgia hold out the best promise of being worthy of exploitation. The nitro- 
ven of the air may be fixed by three separate processes, all of which have been 
tried out in Europe and successfully operated; but all, either directly or indi- 
rectly, depend upon electric power which may be generated either by cheap 
steam coal or by hydro-electric development. With either or both sources of 
power the Central South has been richly endowed by the geological and topo- 
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graphical character of the country. 
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Of the three methods spoken of, the direct, or arc, process for burning the 
nitrogen of the air with the air’s own oxygen is the simplest and most attrac. 
tive to the mind of a chemical engineer. On the other land, the process is 
exclusively a hydro-electric problem and requires no coal and the minimum of 
raw material, therefore is not likely to interest those who have coal to sell or 
railroads to carry raw material. In regard to the installation of such direct 
processes of nitrogen fixation in the United Stetes, a number of good argu- 
ments have been urged both for and against. It has been pointed out, for 
instance, that this process demands extraordinarily large power, and that the 
cost of water-power development in this country is high, while governmental 
interference and supervision, both State and Federal, is usually onerous, if 
not intolerable, to capital. Interest charges on money for hydro-electric devel- 
opment are therefore unduly high in this country as compard with Europe, so 
that after the war it is possible that we could not compete with Norway and 
other favored countries in nitrogen fixation. To meet these objections there 
are those who urge the Government’s undertaking the exploitation on the 
ground of the necessity of the national defense. But this involves putting the 
Government into business in competition with private enterprise, as any 
efficient water-power would soon catch up with the demand for nitric acid for 
war or defense, and would have to depreciate in idleness or go into the pro 
duction of raw materials for fertilizers. Of course, there is an obvious way 
cut of this difficulty which would involve the Government only in the develop- 
ment of the water-powers and their leasing to corporations under proper but 
sufficiently generous conditions to tempt capital into the enterprise. But, for 
reasons that have been suggested above, there are always plenty of influences 
ready to object to even this indirect entrance of Federal money into the 
exploitation of developed water-powers. 

The cyanamid method of fixing nitrogen is successfully operated for the 
production of lime nitrogen fertilizer at Niagara Falls on the Canadian side. 
The process does not require as much electric horse-power per unit of fixed 
nitrogen as the direct or are process, but it does require large quantities of 
coal and limestone. Therefore it bids fair to be the most popular of the 
proposed methods of nitrogen fixation, and if finally selected, the South is 
indicated, as it has these materials in great abundance in the neighborhood 
of its potential water-powers. The difficulty is that the cyanamid process does 
not directly make nitric acid, which is needed for war munitions. It is true 
that from cyanamid we can make ammonia and from ammonia nitric acid, but 
the last step is troublesome and difficult, involving chemical principles which 
have not yet been successfully worked out except in Germany, and which are 
bound up with patents and obscure chemical secrets. Nevertheless, what has 
been already done can be done again, and the probabilities are that we shall 
eventually see the cyanamid industry established in the South. 


The third method of nitrogen fixation which has been successfully worked 
in Germany is known as the Haber process, in which atmospheric nitrogen, 
first freed from all traces of oxygen, is mixed with hydrogen and heated at 
high pressure in great alloy steel bombs, thereby, under the influence of special 
contact agents known as catalyzers, completing the synthesis of ammonia. 
It does not seem likely that this process will become a factor in nitrogen 
fixation in this country under present. conditions, but if it should, the neces- 
sary supply of hydrogen would probably call for hydro-electric power. 

It is well known that in the preparation of coke in the by-product oven 
very large quantities of ammonia or ammonia salts are saved and used as 
fertilizer, and possibly, if the difficulties connected with the oxidation of 
ammonia to nitric acid are overcome, this process can be depended upon to 
supply the intermediate fixed nitrogen rieeded for the manufacture of ammu- 
nition. It is also well known that the by-product coke ovens save large quan- 
tities of benzene and toluene, which are necessary not only for ammunition, 
but for the manufacture of dyes and a vast number of very important coal-tar 
products used in modern medicine and photography. The war has already 
tremendously stimulated the introduction of by-product ovens in the steel and 
smelting industries of this country, and there are many people who believe 
that from this one source we can derive all the fixed nitrogen necessary for all 
national purposes. It is natural that those who have invested large capital 
in by-product coke ovens, and thereby helped in the conservation of our 
natural resources in a most praiseworthy manner, do not wish to see their 
by-product-fixed nitrogen coming into competition with Government-subsidized 
fixed nitrogen from the air. On the other hand, the farmer wants and needs 
the cheapest possible fixed nitrogen, and meanwhile the people clamor at the 
increasing cost of meat and vegetables, the only form in which fixed nitrogen 
can make any especial appeal to the average citizen. In whatever manner 
this clashing of interests may work out, the South must take a prominent 
place, for the iron and copper smelters of Alabama and Tennessee are already 
factors in the by-product coke recovery processes. 

So much for the nitrogen industry. The potash situation is even more 
uncertain, but no part of the country is more likely to be interested in it than 
the South. Cotton, tobacco and citrus fruits are all voracious potash feeders. 
and if the importation of German potash is to be interrupted for two years 
longer, we must expect to see the results of potash starvation on the staple 
crops of the South. In the meanwhile the serecite and feldspar deposits of 
Georgia and adjoining States contain enormous quantities of potash in an 
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insoluble condition. There are technical processes already worked out by 
which this insoluble potash could be made soluble, and only the uncertainty 
as to What may happen when German potash again enters the market has 
prevented capital from exploiting this field. If the pressure of potash starva- 
tion continues, something may yet be done along this line. 

The enormous peat-beds of the South also provide a valuable but as yet 
undeveloped source of fertilizer material. It has been found possible to press 
most of the water out of the boggy peat and complete the drying in rotary 
dryers. This material, full of humus and running about 3 per cent. in fixed 
nitrogen, is an ideal fertilizer filler, although at present cost it cannot com- 
pete as a fuel with the cheap steam coals of the South. 

The sulphur industry, which is an exclusive asset of the South as far as 
this country is concerned, lies at the base of enormous chemical industries. 

The growing and manufacture of cane sugar is another purely chemical 
industry in which the South must always be most prominent. 

The South is rich in valuable minerals, many deposits of which still remain 
undeveloped, and even to some extent unexplored. The iron and steel and 
copper smelting industries of Alabama and Tennessee are large factors in the 
metal markets of the world and will inevitably grow larger and more important 
in the future. 

The soil and climate of the South permits and invites the development of 
valuable specialties in agriculture impossible to other sections of our country, 
and which furnish the raw materials for important chemical industries. 
Camphor, for instance, which is used for making celluloid and as a medicament 
and insecticide, is now successfully grown in Florida, along the Gulf Coast, 
and as far north as Charleston. Specialists of the Department of Agriculture 
have discovered that instead of being able to take camphor from trees only 
once in fifty years, as has been the rule, it is possible to produce camphor 
each year by pruning the leaves from the trees and distilling. There are at 
present over one thousand acres of trees growing in Florida. Importations of 
camphor in 1914 were 3,500,000 pounds, valued at $929,000. As a recent bulletin 
of the United States Department of Agriculture points out, “There are hun- 
dreds of other drugs, oils and spices which are imported and which it is 
possible for this country to produce for itself. In the aggregate the value of 
these imported articles is rather imposing, as the figures indicate that this 
country has been bringing in and using about $25,000,000 annually of the 
various drugs, oils and condiments.” Much of this money undoubtedly can be 
kept at home and represents one of the as yet untried opportunities of the 
South. It should be remembered, however, that the entrance into these fields 
is a specialty not to be lightly undertaken by the uninformed, for close pre- 
liminary study of the contemplated project is absolutely necessary to success. 
The Department of Agriculture will always give advice and information in all 
matters of this kind. 

Caffeine is a product which is in great demand in this country. It is used 
widely as a medicine and as an ingredient in certain popular soft drinks; it is 
naturally contained in both tea and coffee to the extent of about 3 per cent., 
and is therefore demonstrably non-poisonous except in cases of over-indul- 
gence, which makes everything poisonous, even water itself. Before the war 
caffeine, which is made largely from China tea sweepings and damaged cargoes, 
was selling for about $2.50 a pound. It has recently sold for over $20 a pound. 
The late Dr. Shepherd successfully introduced tea culture into South Carolina 
and demonstrated that fine potable teas could be grown, picked by negro labor, 
cured and profitably marketed in this country. At Dr. Shepherd’s death he 
left to his heirs about one hundred acres of flourishing tea-gardens. It would 


Why Men Do Big Things in a Big Way: 


seem a pity if the work of this enthusiastic pioneer were to be looked upon 
with indifference by the capitalists and people of the South. If the plantations 
were extended under proper scientific and business control for the production 
of potable tea and caffeine as a by-product, it would seem as though there was 
already a nucleus prepared for the development of an industry which would 
be especially attractive from the patriotic, as well as the agricultural, point 
of view. 

Castor oil is used in many chemical industries as well as medicinally, and 
the castor bean can be grown wherever tea will grow and could be cultivated 
in conjunction with it. 

Horse mint, from which the important drug thymol is extracted, grows 
readily in the South, and only a few days after the imports were interrupted 
the price of this drug leaped from $2 to $17 a pound. On the other hand, it 
must be stated that 1000 successful acres of horse mint would probably supply 
the market, which at present demands not to exceed 17,000 pounds of the 
drug a year. 

Lemon grass, from which lemon grass oil is expressed, an oil which is used 
widely by soap and perfume manufacturers, can be grown in Florida and 
probably from two to three thousand acres could thus be profitably employed 
As the Department of Agriculture reports show, red pepper, used as a drug 
and as a condiment, offers a promising field for domestic production in the 
South. In 1915 in South Carolina 152,000 pounds of this crop were harvested 
whereas in 1914 the total imports of this product were nearly nine million 
pounds. However, as one successful acre should be able to produce about 
1300 pounds, we can see that this, like the other specialties referred to, can 
not be considered in the light of a staple crop. 

Belladonna, digitalis, hydrastis, indian hemp and many other valuable 
medicinal plants that were in the main imported from Europe before the war 
are now being grown in Virginia, but these are difficult crops to produce and 
should not be undertaken by growers who lack the special knowledge and 
chemical control necessary to their successful culture. 

The lumber resources of the South and lumber by-products, such as naval 
stores, turpentine, etc., are too well known to require special emphasis, but 
the application of chemistry and chemical engineering to the lumber industry 
holds out great promise for the future. Already there has been worked out 
in the South a process for producing pure alcohol from wood sawdust, which 
may well come to be of great industrial importance in the not far distant 
future. 

It is difficult within the limits of a brief article to cover the whole field of 
industrial possibility which awaits the application of science to industry in 
the South. Enough has been said to show the almost limitless possibilities 
which lie ahead. Already America has learned many valuable lessons as a 
result of the great European conflict. The South should not and will not allow 
itself to lag behind in developing the great heritage that has been given it. 
If its people are alert to their possibilities, and if capital will come out of its 
hole and be conservatively bold, employing knowledge and science instead of 
groping futilely in the dark, success and prosperity will come from the rich 
resources of the South as surely as daylight follows darkness. 


the South 


as a Virgin Field for Operation in Industry. 


By CHARLES CaTLetr, Economic Geologist and Chemist, Staunton, Va 


iE are apt to discuss with enthusiasm the natural resources, or the gifts 

which nature has so lavishly bestowed on the South, while we are moved 
to look with distrust and antagonism on the skill, the energy and the capital 
which alone can make these gifts of nature of any value. 

The public not uncommonly begrudges that portion of the returns which 
goes to the contributors of these latter forces. 

It is the bad and envious side of human nature which is thus instinctively 
distrustful of the rich and the successful, yet above everything else the South 
needs. the rich and the skillful to make available its natural resources, and 
it makes a peculiar call upon these men. 

As abounding as may be the opportunities for money-making in the South, 
} am strongly of the opinion that money-making is the least of the considera- 
tions which has and will attract great capitalists and successful business men. 
If a scheme of development does not make money it shows it was not con- 
ceived along right lines or has not been managed efficiently, and no one wants 
to be associated with a failure and no section is helped by a failure. But 
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when an equal or greater profit can be made in one direction, why does the 
man of large means, who can choose his path, go in another? 

One of the strongest of human motives is the fear of being forgotten and 
the desire to accomplish something in a material way that will live and grow 
and be of service to mankind. This is not the less true of the man who may 
be credited with a course of life which seems to have been dictated by no 
generous or humanitarian consideration. 

The great charm and attraction of the South is that it is still so largely 
virgin. It is possible for one individual or a small group of individuals to do 
so much to change conditions over a wide field and to upbuild and to vivify, 
and the result of any such effort stands out conspicuously. It is this which 
makes the strongest appeal to the successful business man. 

Surely it must have been some such motive which induced Flagler to build 
his Florida East Coast Railway, where for so many miles the water is a wall 
on the right hand and on the left; or Rogers to build the wonderful Virginian 
road, which has in one sense removed mountains; or Duke to harness, develop 
and distribute the water power of the Carolinas; or a group of capitalists to 
build the “Clinchfield” road in such a masterly way that it is probably the 
most economically operated steam road in the world 

These men, with their large grasp of affairs, could not have expected a 
return as immediate or as large, in a money sense, as they could get in some 
other direction; but with a broad vision, which looked into the future as fa! 
as human eye could see, they must have been allured by the difficulties to be 
overcome, the great influence which their efforts would have on the course of 
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human events and the ultimate success which would come (in their lives or 
afterwards) and which must imperishably link their names with a great 
service to humanity. 

The South, of all the sections of this country, is still most filled with such 
opportunities and which appeal alike to the pioneer, the upbuilder and the 
conservative business man. But the greatest of these opportunities, it appears 
to me, is that which will come from a realization of the opportunities pre- 
sented for developing those industries which require for their successful life 
the use of chemical processes and changes. 

In the basal materials the South abounds in many things not found else- 
where. It is but necessary to cite cotton and the cottonseed; the peanut and 
its great possibilities; the long-leaf pine, with its wonderful distillates and 
derivatives: the stores of phosphates, and bauxite, and sulphur, to make us 
realize how dependent other parts of this country and the world are on that 
section. 

The management and owners of the Carolina, Clinchfield and Ohio Railway 
(“Clinchfield”) seem to have shown a peculiar appreciation of this opportunity 
and the work which has been done and is being done on that line promises to 
make it unique as one of the centers of chemical industry in the South. 

Built as one of the great gateways between the Central West and the 
Southeast Atlantic States, it is destined to be a most important artery of trade, 
and because of the service it can render it furnishes a helping hand to the 
transportation systems with which it connects, to the North on the one hand 
and to the South on the other. Developing enormous deposits of high-grade 
coking, steam, gas and domestic coals, it leaps over or pierces through, and in 
that sense destroys, the barriers which separate the great coal fields from 
sections of the country which must always need coal for their successful in- 
dustrial life. It is not strange that the builders of the Clinchfield should have 
seen a great vision; but it is unique in the extent of the efforts they have 
made to develop its mineral resources and to encourage chemical industries. 
Many roads, which have been built in the past to follow the line of the least 
resistance, are confined throughout their length to a few geological measures, 
and often those which are least productive of valuable mineral. But the 
Clinchfield cuts across them all, from the lowest igneous rocks to the top of 
the coal measures, and is unusual in the variety and extent of the mineral 
products which are available either directly on the line or in close approxima- 
tion to it. 

Some of the fundamentals which come under this head are an abundance 


of cheap high-grade metallurgical fuel; a furnace producing one of the highest 
grade pig-irons to be found in this country; limestones, both dolomitic and 
high calcium, suitable for metallurgical and chemical purposes; a large lime 
plant for burning lime and producing hydrate; a Portland cement plant; one 
of the largest and most comprehensive dye plants and chemical plants in the 
country, which is under continuous construction and expansion, but which 
has for many months been manufacturing and shipping dyes; a chlorine and 
caustic soda plant; tannic acid plants; tanneries; pulp and paper mill in the 
course of construction; a brick plant; tile plant, and a pottery plant. The 
last is the largest and practically the only high-grade pottery plant in the 
South. A large chemical plant for the manufacture of acids and zinc and 
barium compcunds, and which will ultimately produce potash by the Hart 
process, is in active operation. A plan is under consideration for saving the 
potash from cement kilns. Phosphate rock is a short distance from the line, 
und the question of the combination of potash and phosphate in the manufac- 
ture of mixed fertilizers is under consideration, as is the question of the 
formation of nitrogen compounds from the air. A wood-alcohol plant is also 
under consideration, as well as a sulphite paper-pulp plant. Some zinc ore is 
found on the line, and zine ore is largely produced a few miles off the line. 
Clays and feldspars and a great variety of minor minerals are available, and 
the line is most favorably located for bringing in, on a cheap rate, the sul- 
phuric acid of the Tennessee Copper Co. Interests on the line control by 
option, and will probably develop, deposits of rock salt which are known to 
exist a short distance from the road. Within a few miles of the line deposits 
of bauxite and bauxite clays are found. The water-powers on the line have 
all been carefully surveyed and catalogued, and generous and sympathetic 
interest is shown in any move which promises further extension of the chem- 
ical and industrial activity. 

It is not too much to believe that the careful and far-seeing plans and the 
sympathetic attention of those who have been responsible for the construction 
of the road, and who have already done so much along these lines, will result 
in the Clinchfield road being a great center of chemical industry, with all which 
that implies. Without such plans and active effort development would be ex- 


ceedingly slow. ; | 





Electrochemical and Electrometallurgical Outlook in 
the South. 


By I. D. RuuM, President Ruhm Phosphate Mining Co., Mt. Pleasant, Tenn. 


panning of the Ohio River und east of the Mississippi lies the most undevel- 
oped territory in the United States. 

With a climate and soil so peculiarly adapted to general agriculture 
that with intensive cultivation it 
might feed all the States, it has 
a large part of its own consump- 
tion of meats, hay, oats, wheat 
and corn shipped to it from other 
States. 

With a large part of the coun- 
try’s remaining supply of hard- 
wood timber within its borders, it 
buys its wagons, farm implements 
and other necessities, manufac- 
tured from such timber, from the 
treeless States of the North and 
West. 

Itself the largest consumer of 
complete commercial fertilizers, 
possessed of almost limitless 
stores of three of the great essen- 
tial elements of such fertilizers, 
and with enormous power to pro- 
duce the fourth from the atmo- 
sphere, it purchases much of its 
ultimate supply from _ factories 
that take those raw materials 
many miles and ship back the finished product in increased weight, with added 
freight both from rate and tonnage. 





H. D. RUHM. 


With unlimited stores of limestone, iron and coal in close proximity, it buys 
from other sections most of its manufactured steel products. 


_H. D. RUHM, born Nashville, Tenn., June 6, 1871, graduated Nashville Public Schools, 
Iss7; B. BE. Vanderbilt University, 1892. Railroad engineering and sewer construction to 
1895; phosphate rock and fertilizer until 19099; when went to Germany and arranged to 
develop caustic potash manufacture in the United States; built Niagara Alkali Co.’s plant 
aut Niagara Falls, N. Y., occupying position of President, Vice-President and General Mana- 
xer, at same time retaining connection with large phosphate rock interests as President 
of Ruhm Phosphate Mining Co. January, 1916, sold contract which had become too profit- 
able on account of the war for company to be willing to carry out. Since then in charge 
Chemical Department of the Marden, Orth & Hastings Co., Inc., and still President of the 
Ruhm Phosphate Mining Co. 


Its ores of copper, zinc, aluminum and magnesium, and its salt deposits, 
oil and sulphur, are for the most part still waiting the capital, the energy and 
the chemical skill to bring them all to that state of high development which 
is the only requisite to make of this the supply-house, as it is indeed the store- 
house, of the nation. 

With such a bountiful array as all the above implies, the inviting field open 
to electrochemical and electrometallurgical engineers is at once apparent. 
When we appreciate the fact that the territory under consideration offers 
almost boundless opportunity for the development of hydroelectric power, 
that master key which unlocks from nature’s storehouse the finished products 
at,once so essential to the peaceful growth of a people’s commerce and so 
necessary in that dread time when grim war threatens the nation’s life, it is 
little to be wondered at that the eyes of the electrochemical and electro- 
metallurgical world are turning more and more to bright, beautiful, sunshiny 
Dixie Land. 

Where cotton has so long reigned as king the very near future holds out 
the inviting prospect of a true “democracy of industries,” in which the former 
king will continue to play an even more important role as one of the funda- 
mental parts of the new republic. Cotton. rot dethroned in an invidious 
sense, but instead of going not only to other scctions of this country, but to 


the rest of the world with the greatest part of his rich>s, will be made to work. 


at home to the upbuilding of all other branch: s of ma...facturing and to the 
consequent enrichment of his own fair land. 

In all this vast work of recovering and upbuilding, electrochemistry and 
electrometallurgy must play the most important part, as it is by reason of the 
enormous progress in these two lines, made possible by the modern develop- 
ment and application of cheap hydroelectric power, that the vast network of 
industries above hinted at is brought to realization. 

Following the line of least resistance, the master minds of these branches 
of industrial genius have perforce made their beginnings where Norway's 
glaciers and Niagara’s mighty torrent most easily led to the necessary invest- 
ment of capital to set the electric generators whirring, with little regard to 
the raw materials which must be transported from a distance. 

With the pioneer work of experiment so magnificently developed into 
definite and readily operated processes, the electrochemical and electro- 
metallurgical people will find in the development of the South along these lines 
the hydroelectric power scattered over the country in varying sized units 
from a few thousand horse-power up to the mighty power at Muscle Shoals, on 
the Tennessee River, a fitting centerpiece, aggregating more electric energy 
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than any similar scope of the country, and all literally surrounded by inex- 
haustible stores of every raw material for all their operations. 

Limestone unsurpassed for fluxing and for all the manifold chemical uses 
which lime enters so widely, is in the greatest abundance. 

Magnesian Dolomite, from which the electric furnace will soon unloose 
the great future rival of aluminum, is the country rock of much of this section. 


establishment of the government nitrate plant in that section to serve as a 
nucleus, the activities of the electrometallurgists and of the electrochemists 
will have opportunity for successful achievement, such as the past has not 
held forth. 

These activities, showing in the shape of substantial industries in all of 
the above lines, radiating like spokes of a wheel from the hub of central power 


TYPICAL OF WHAT HYDRO-ELECTRICAL POWER MEANS IN INDUSTRIAL GROWTH. 





NIAGARA ALKALI CO’S SHOP IN 1909, 


Bauxite, from which aluminum is extracted, here finds its greatest pro- 
fusion. Pyrites and sulphur for the production of the all-essential sulphuric 
acid are plentiful. 

Iron and coal of the best grades lie in countless thousands of tons in 
deposits that have hardly yet been scratched, ready for the final perfecting 
of electric furnaces that will make the time-honored blast furnaces things 
of the past, giving to industry far better and far cheaper iron and steel, with 
all their multitude of alloys so necessary for modern practice. 

From this coal will be produced benzol and toluol, and for the nitrification 
of these products, both for dyes in time of peace and for explosives in time of 
war, and also for producing nitrates (the third and most important element 
of fertilizers), the location of the government nitrate plant in the South, and 
properly at the great power possibility of Muscle Shoals, Ala., will place this 
institution where it can aid, and in turn be aided by the profusion of allied 
products hinted at above. 

Phosphate rock, the basis of all fertilizers, here first mined in the United 
States, still exists in tonnages only approximated in the Far West, where 
many years must yet elapse before markets near enough at hand to overcome 
heavy freights by rail will lead to its considerable development, while this 
favored section uses enormous quantities at home, and still the demand must 
grow aS more and more the effort is made to “grow two blades of grass where 
but one grew before.” 

The electric furnace will reduce this material to the essential element, so 
that high-grade materials may be cheaply shipped to still greater distances or 
at home make possible the use of higher grades of fertilizers by rejecting the 
inert materials. 

The same agency will make the supply of the ever-increasing demand for 
ferro-phosphorous an easy and economical matter, when the raw material at 
the electric furnace door does away with the present high cost of transporta- 
tion, which has so far practically confined its manufacture to the local blast 
furnace. 

The best deposits of potash feldspar yet discovered lie in this favored 
region, and with the development of the electric furnace process for extracting 
this potash by treating the feldspar with common salt and phosphate rock, 
muriate of potash will be produced so cheaply that Germany’s long-time 
monopoly of the world’s business in potash salts will be permanently over- 
thrown. 

Common salt, long produced at extreme corners of this section, needs only 
the proper search and exploitation to develop in many parts of the South 
producing wells and mines. With this material electrolysis will furnish the 
chlorine, so essential for water purification, for the bleaching of the textiles 
produced at home in such ever-increasing amount, as well as for the develop- 
ment of both dyes and explosives from the coal-tar by-products, benzol and 
toluol. 

The by-product of this electrolysis, caustic soda, will produce from the 
same coal tar products the phenol, the wide necessity of which in dyes, ex- 
plosives and in industries generally is only recently Weing appreciated in this 
country, and at the same time produce our soaps, be used in the textile in- 
dustry and form the basis of real American production of oxalic acid. Its 
counterpart, caustic potash will be produced to yet better advantage than 
ever before from the cheap potash salts referred to and its use in this country 
will still further extend and widen as it has done in Germany. 

Chlorates of potash and soda, bichromates, carbonates, prussiates and 
cyanides of the same will form an inviting field with raw materials and power 
80 closely associated. 

With the bewildering array of materials produced from coal tar and chlor- 
ine products and alkali by sulphonation and nitrification, many volumes might 
deal and still leave the most important parts unsaid. 

To give anything like a technically authoritative discussion of this subject 
is not only beyond my power, but would merely weary with its prosiac detail. 

Suffice it to say that with the proper progress of the development of hydro- 
electric power along the lines already started in the South, and with the 








NIAGARA ALKALI CO lS PLANT IN 1915 


production along the beautiful Tennessee River, present a picture of future 
possibilities attractive and desirable not only to those engaged in such work, 
but to all patriotic citizens, who believe to the fullest that in time of peace we 
should prepare for war. 

It is a strange commentary on our conservatism that 90 per cent. of all our 
industries important to us in war should be located within easy grasp of 
attacking forces. 

The great central Tennessee Basin, so well named the “Dimple of the Uni 
verse,” equipped as above faintly portrayed, offers within the Southern con 
fines that “citadel of the nation,” where the arts of war and peace can grow 
side by side, always fostering the latter to the fullest possible growth, to the 
mental, moral and physical uplifting of man to really be his brother's keeper; 
yet at the same time constantly conserving through the former, in a place 
remote and safe from foreign foe, those essentials for maintaining on a modern 
scale the defense of all the nation and individual hold dear 
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The South and Preparedness. 


F. I. CARPENTER, Associate Member Naval Consulting Board and Director for 
State of Virginia, Organization for Industrial Preparedness 

HE members of the five national societies of chemists and engineers have 

about completed a great industrial inventory of the resources of this 
country which would be available to the Government in case of war. 

This inventory is showing that the South has made rapid strides in her 
industrial pursuits in the past few years and that the vast natural resources 
are not surpassed in any section in this country. We have here not only 
inexhaustible supplies of coal, iron, sulphur, oil and other materials for fur 
nishing munitions of war, but, what is more essential, with our favorable 
climate, fertile soil, fertilizer supplies, etc., sufficient foodstuffs and cotton 
can be grown to feed and clothe a tremendous army. 

The South can contribute more to promote National Preparedness, from 
an industrial standpoint, than any other part of the United States, and the 
development of her resources means not only greater prosperity in the South- 
ern States, but will be of inestimable value in the defensive preparations of 
our nation. 

The great European struggle has taught us that we must change our past 
conceptions of war, and, instead of putting our main dependence on men and 
guns, organized industry is the bedrock upon which we must build our 
defensive structure. We are not looking for war, but we are learning from 
the experiences of other nations that if we are to remain a world power we 
must prepare to defend our rights. 

For the future welfare of our nation, therefore, every encouragement should 
be given to the development of these vast natural resources, whether it be 
from National or State governments or private enterprises 

THE LAND OF OPPORTUNITY. 

| have endeavored to outline, as | see them, the chemical potentialities of 
the South, and in particular to keep away from over enthusiasm. This is hard 
to do for one who knows the South as a land of opportunity and has seen the 
sources of wealth which lie on every side awaiting scientific development. 
Great things are in the air, and the chemist, too, is called on for great things. 
The South asks him to make bricks and iron and food and clothing for the 
whole country and to make them better and cheaper than they have ever 
been made before.—Dr. Charles E. Coates, Professor of Chemistry, University 
of Louisiana, Baton Rouge, La. 
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Relation of Industrial Chemistry to the Cotton Indus- 
try of the South. 


By Frepertc DANNERTH, Ph.D., Consulting Chemist, Newark, N. J. 


T may be said in general that the problems which confront any under- 
I taking are commensurate with the greatness of the project. It is specific- 
ally true of the industry which undertakes to supply us with ten or fifteen 
million bales of raw cotton per 
annum, In the year 1914 our total 
national production reached the 
unprecedented figure of 16,135,000 
bales and in 1915 the crop was re- 
duced to approximately 11,161,000 
bales, harvested from 31,535,000 
acres. No one was able to pro- 
phecy the advent of the European 
war, and the result was that one 
of our most promising cotton 
years yielded us a surplus of al- 
most 10,000,000 bales of fiter. 

Before the arrival of the Mexi- 
“an cotton boll weevil it was pos- 
sible to produce as much as 500 
pounds of cotton per acre, yet the 
official government report for 1915 
indicated an average yield of not 
more than 173 pounds per acre, 
with 315 pounds as the highest 
yield per acre in any one State 
within the past ten years. This 
was obtained in North Carolina in 
1911. To summarize the situation it may be said then that the total Ameri- 
can cotton crop is influenced principally by the following factors: (1) The 
condition of the scil; (2) the use of the proper fertilizers in adequate amount; 
(3) the relative amount of rain and sunshine during the ripening period; (4) 
We might continue to 





FREDERIC DANNERTH, Ph.D. 


the temperature; (5) the presence of insect pests. 
enumerate many more, but these are some of the most signifcant elements. 
If the crop ripens too rapidly it may be difficult to gather it in before the 
approach of rain storms and in that case there will be produced a large quan- 
tity of stained cotton. This latter product causes considerable difficulty when 
an attempt is made to bleach it a pure white. The problems then, which con- 
front the planter of cotton are: 

(1) What fertilizers can be used in place of potash and under what condi- 
tions must these be applied to the soil in order to insure the growing of a 
healthy prolific cotton plant? 

(2) What is the action of various fertilizers on the yield of cotton and the 
quality of the fiber produced? 

3) What precautionary measures can be taken to prevent the production 
of stained cotton during seasons of excessive rain? 

(4) How can stained cotton be bleached a pure white? 

(5) Is it possible to devise a chemical treatment which will destroy the 
Mexican boll weevil or render it harmless? 

It has often been stated that our southern planters have been devoting too 
much land to the planting of cotton, but it would probably be more correct 
to say that we have not given enough attention to the growing of high-grade 
cottons. By this I mean, long staple cottons which would be of value in the 
manufacture of automobile tire fabrics. In the year 1915 our net raw cotton 
imports totalled 364,000 bales, nearly all of which was long staple material. 
Right at this point we have before us one definite opportunity to exhibit our 
skill in supplying our own textile mills with a domestic product which can 
be successfully used in place of the imported fiber. Although we produce 
62.3 per cent. of the world’s cotton, we have within the United States only 
22 per cent. of the world’s ‘spindles. (Census of 1914 conditions in.) Since 
the appearance of the pink boll worm, the importation of Egyptian cotton has 
been fraught with great danger. In order to prevent the introduction of this 
pest, the United States Department of Agriculture, together with the large 
importing interests, have been put to a tremendous expense for installing dis- 
infecting apparatus at our ports. 

If we stop to consider that we have in Arizona and Southern California a 
climate perfectly adapted for growing long staple cottons, it at once becomes 
apparent that we are neglecting one of our greatest opportunities. It may 
safely be stated that the production of strong, long staple cotton within the 
United States, on a large scale, offers an immense field for investigation, as 
the demand for cotton yarns of exceptional strength is increasing rapidly 
each year. The importance of the problem can be estimated when it is said 
that they are used principally in the production of fabrics for automobile 
tires. 

SIDE PRODUCTS OF THE COTTON GROWING INDUSTRY. 

Turning to the industries which have developed as a result of Our exten- 
sive cotton culture, we find that—cotton seeds when pressed yield cotton seed 
oil and cotton meal; the oil when chemically treated yields glycerin and solid 

FREDERIC DANNERTH, born 1881, studied engineering at the Royal Technical Col 
lege, Berlin. Ph.D. degree, University of Freiburg, i/B, 1906: Lecturer on Industrial 
Chemistry, Philadelphia Textile School, 197. Practising as Consulting Industrial Chemist 
since 196. Honorary Secretary, International Rubber Conference, New York, 1912. At 
present, head of Textile Trade Laboratery, Newark, N. J. Member: American Chemical 


Society, American Society for Testing Materials, Rubber Club of America, National Fire 
Protection Association. 


fats used for cooking; the stalks have yielded a fiber which is well adapted 
for making paper; the linters have proven a valuable raw material for the 
manufacture of imitation silk and horsehair; the fiber itself has been used 
for a long period for the manufacture of guncotton, plastic cellulose acetates, 
lacquers, photographic films and artificial leather. 


AT THE FACTORY END. 


The most important use to which any product of the cotton plant has been 
put is undoubtedly the manufacture of cotton yarns and fabrics in the textile 
industry. In certain cases they are used in their natural condition without 
any chemical treatment whatsoever, but in most cases the yarns used for 
underwear, hosiery, sweaters and gloves, dress goods and printed goods, book 
cloths and decorative fabrics are bleached, dyed or printed before they are 
finally marketed. This involves the application of at least three distinct 
chemical processes. An examination of the census for 1915 shows that of 
the three leading southern textile states, South Carolina, with 180 textile 
plants, possesses one plant devoted exclusively to the chemical processes; 
Georgia, with 190 plants, contains five such works, and North Carolina, with 
approximately 440 textile mills, has within its borders four plants devoted 
to bleaching, dyeing, printing and finishing. 

Experts in textile factory management are of the opinion that the principal 
chemical processes cannot be conducted efficiently by a mill unless the volume 
of goods to be treated reaches a minimum of 5000 pounds per day. This is 
more especially true of the processes of dyeing and bleaching where excep- 
tional skill is requisite. In this connection it is interesting to note conditions 
in the Philadelphia district. Here we find that of the successful concerns 
which dye and bleach there are at least ten plants which handle 10,000 pounds 
or over per day, while ten others handle over 5000 pounds of material per day. 
In the case of print works it would seem that a minimum production of 25,000 
yards per day is required fcr efficient management. As an example of a plant 
which successfully handles an exceptionally large volume of work in bleaching 
and printing piece goods we have the Pontiac Bleachery in Rhode Island, 
which handles 50,000 pounds per day. 


LABORATORY MANAGEMENT. 

Industrial chemists of today recognize three principal departments of work 
in the control of factories where chemical processes are used: The purchasing 
department, served by the buyer’s chemist; the manufacturing department, 
served by the factory chemist, and the selling department, served by the sales 
chemist. 

For the purchasing department, he prepares specifications for the purchase 
of chemicals, oils, soaps, dyes, finishing materials and raw cotton. After the 
shipment has arrived at the mill it is examined to determine if it meets the 
standard set by the specifications. If so, it is accepted as a good delivery. 
This work includes the microscopic identification of raw cotton, measuring 
the length of staple and determining the resistance of the fiber to bleaching. 

For the manufacturing department, the chemist examines the processes 
at present in use to determine if there is an opportunity for simplifying the 
operations or preventing unnecessary waste. He makes suitable recommenda- 
tions for adjusting such processes as are not conducted in accordance with 
the best known practice. If any process is causing defects in the finished 
product an invsetigation is made to determine the cause and thus eliminate 
the item of “spoiled goods.” Much of the new work carried out in developing 
chemical processes has remained unpublished and is therefore known to only 
a limited group of textile mills. This is due in part to the fact that competi- 
tion is feared, but it should be strongly emphasized that mills which receive 
the benefit of accumulated experience cannot but profit by such co-operative 
supervision. 

For the selling department, the chemist examines the products of com- 
peting firms so that it becomes possible to reproduce the best effects obtain 
able in any particular field. This has been criticised as one of the most dan- 
gerous elements of industrial chemistry, and yet it must be remembered that 
this very policy has in Europe resulted in the production of the very highest 
grade of products at a minimum cost of production. Spurred on by healthy 
competition, the quality of merchandise cannot possibly sink to low levels. 

One of the most unpleasant problems which confront any sales department 
is the matter of claims for damaged or spoiled goods. For this reason it has 
now become customary in carefully managed plants to subject all products 
to a rigid laboratory inspection before shipment. This includes besides the 
chemical examination a series of carefully devised physical tests to determine 
the strength of yarns and fabrics and the resistance of dyed fabrics to sun- 
light and laundering. Imperfections in fabrics may be due either to mechani- 
cal or to chemical deficiencies. If due to the latter, it may be safely said 
that they can be remedied, provided the management of the mill is willing to 
re-invest a part of the profits. This is in effect nothing else than life insurance 
for the corporation, for the prosperity of any textile mill is dependent prin 
cipally upon the quality of the product which it sells. 

This then is the question which must be decided before any attempt is 
made to install chemical control in our American cotton mills. It has become 
the practice in some cases to charge up chemical control to “expense,” but 
the more conservative mill managers now regard it as an investment which 
should yield interest and return within a stated time. We, as Americans, will 
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soon have to realize that there are many large problems before our industrials 
and that these cannot always be solved in a week or a year. It is this fact 
more than any other which must be impressed on the minds of our investors. 
The remarkable “sunfast” and “laundry-proof” dyes produced in Europe were 
not perfected in a month or a year, for the patent records of the past thirty 
years bear abundant evidence of the persistence with which these problems 
are attacked by foreign chemists and financed by foreign industrials. 

This is probably the point which will decide whether or not dyes will be 
produced in the United States in competition with European factories. The 
mere investment of capital is not sufficient to the attainment of the end. If 
lasting results are to be secured it will in fact be necessary to modify the 
instruction in our American colleges so as to include carefully planned re- 
search work in the field of industrial organic chemistry. 

The three accessory divisions which co-operate with the department heads 
in an industrial corporation are those devoted to engineering, chemistry, 
legal and official chemistry, and research chemistry. 

The engineering chemist investigates proposed installations of textile- 
chemical machinery and prepares lay-outs for such projects as purification 
of water for use in boiling off and bleaching; treatment of waste waters to 
prevent stream pollution; recovery of caustic soda from waste mercerizing 
liquors; production of bleach liquor by electrolysis of table salt; extraction 
of dye from logwood chips directly at the dye-works. 

The division for legal and official chemistry records the latest developments 
found in patent literature, so that infringement of existing patents may be 
obviated. If there is a dispute concerning the identity of imported merchan- 


dise; if there is a dispute concerning the origin of a fire or the storage ol 
dangerous chemicals in the plant; if there is a claim for spoiled goods which 
cannot be adjusted in a friendly manner; if the State Board of Health has 
objected to the pollution of a stream by factory waste waters; if a workman 
claims to have been injured by chemical fumes or solutions, or if freight has 
been damaged by contact with chemical fumes or solutions while in transit, 
all these problems are presented to the division for legal and official chemistry 
for an opinion and recommendations. In this way it is possible for thcse who 
transact business with the United States Customs House, the Patent Office, 
the National Board of Fire Underwirters, the State Board of Health, or the 
Civil Courts of the State to secure authoritative advice from qualified sources 

It would seem that the time is ripe for the creation of a well organized 
development organization which would be in a position to give to the growers 
of cotton in the South and to the manufacturers of cotton goods in our country 
conclusive experimental evidence which could serve as a basis for the rational 
development of both phases of the industry Many of the engineering prob 
lems have already been satisfactorily solved, so that it remains for the in 
dustrial chemist and the cotton industrial to become more closely associated 
Such co-operative work must eventually redound to the benefit of all con 


cerned. 


Petroleum and Natural Gas in the South as Chemical 
Resources. 


By Joun D. Norturor, United States Geological Survey. 


LTHOUGH the petroleum industry has long been recognized as an impor- 

tant factor in the industrial development of the South, it is rarely asso- 
ciated in the public mind with the so-called chemical industries. The fact 
that the petroleum products with 
which the general public is most 
familiar are available from the 
grocery, the hardware store and 
the filling station rather than the 
pharmacy has tended to obscure 
the fact that these products are 
no less the result of chemical re- 
actions than salt, sulphur, borax, 
potash and many ether products 
that are popularly accredited to 
the chemical industries. 

To be sure, the public is not io 
be blamed for its attitude of mind 
on this subject, for probably less 
is known, even among chemists 
themselves, concerning the reac- 
tions that result in petroleum 
formation or that take place in 
the process of petroleum refining 
than those involved in any other 
industry of corresponding magni- 











JOHN D. NORTHROP. tude. 
’ From a chemical standpoint the 


petroleum industry furnishes more promising lines of research than any other 
great industrial enterprise in this country. Though the industry here cele- 
brates its fifty-seventh birthday this fall, and though the value of its raw 
material now exceeds $200,000,000 in normal years, chemical knowledge of 
crude petroleum is still in a rather primitive state. Efforts of petroleum 
chemists have hitherto been directed more to improving the quality of the 
refined producis in greatest demand at the moment than to determining the 
true nature of petroleum itself or the latent possibilities of the less salable 
elements, too often sacrificed as fuel or utterly wasted. 

This condition has been due largely to the enormous success of the petro- 
leum industry from its inception. The demand for one or another of its prin- 
cipal products has always kept a little ahead of the supply, and the refiners, 
in their efforts to satisfy established markets, have had little incentive to 
divert the energies of their chemists to more altruistic fields, where imme- 
diate profits were less obvious. 

Although typical of the American attitude toward the development of the 
vast treasures of mineral wealth in the United States, the influence of this 
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practice in the petroleum industry has been especially regretiable, since the 
supply of crude material on which it is based is by no means inexhaustible 

With the very steady decline in petroleum output in the Appalachian and 
Lima-Indiana fields, and the westward migration of the center of oil produc 
tion from Pittsburgh to Tulsa, there has come a decided awakening to the fact 
that petroleum supplies, once thought ample for the needs of the country for 
a hundred years, have been practically exhausted within a single generation. 
This awakening has resulted in a tardy appeal to the chemical engineer to 
devise new and less wasteful methods of refining and new products that will 
constitute a more profitable and higher form of petroleum utilization than has 
been realized in the past, 

The response of the chemist has been as gratifying as it has been prompt, 
and in his response lies a source of enormous power to the States of the South 
in which the petroleum industry has not yet reached its zenith. 

It may be conservatively stated that within the last decade chemical 
research has added more to the refiner’s conception of petroleum and to his 
ability to control the products of distillation than in the entire period that 
preceded it. 

Today refiners all over the country are eagerly seeking to develop on a 
commercial scale a variety of new refining processes that in laboratory prac 
tice have proved highly efficient in increasing the output of motor fuels, the 
type of product in greatest demand at the present time. 

With but one or two exceptions, the score or more of processes under 
development involve the principle of “cracking” or decomposition of natural 
crudes or high-boiling point fractions of refinable crudes, such as kerosene 
and lubricating oils, by heat and pressure and the alteration of the heavier 
molecules involved into lighter molecules of the type that compose gasoline 
and naphtha. 

Of these cracking processes the most successful thus far developed, and 
the only one in fact that is widely employed in the industry, is the Burton 
process. This process was patented in 1913, and is owned by the Standard 
Oil Co. of Indiana. It is extensively used in the refineries of that company 
and of the Standard Oil Co. of Louisiana in the treatment of fuel oils and 
residuums resulting from the ordinary fractional distillation of Kansas, Okla 
homa and Northwest Louisiana crudes. The effect of this process on the 
resources of paraffin-base petroleum in the South is to increase their value 
at least one-third, because by its use products of high commercial value are 
now derived from materials that heretofore could be disposed of at barely 
the cost of production. 

With regard to the low-gravity asphalt-base petroleum, available in such 
abundance from the salt-dome pools in Southern Texas and Louisiana, chem 
ical research involving principles other than thermal decomposition has already 
resulted in one process, as yet unperfected on a commercial scale, which 
offers promise of increasing their yield of gasoline from a negligible 3 per 
cent. by ordinary methods to as high as 24 per cent., mainly at the expense 
of the low-valued gas oil fraction. This process, known as the McAfee process, 
from the chemist who devised it, is being developed by the Gulf Refining Co 
at its Port Arthur ¢Tex.) refinery. It consists essentially of boiling the oil 
remaining in the still, after the small proportion of gasoline and kerosene 
normally present has been removed by ordinary methods, with anhydrous 
ammonium chloride, which effects a catalytic alteration of a portion of the 
high-boiling hydro-carbons to a mixture of low-boiling hydro-carbons, from 
which water-white sweet-smelling gasoline, solvent oil and kerosene are read- 
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ily separable by fractionation methods. The successful adaptation of this 
process to large scale operations will increase immensely the value of a type 
of oil which hitherto has been considered of little use except for fuel and 
lubricants. The production of this type of oil in Coastal Texas and Louisiana 
alone amounted to more than 20,000,000 barrels in 1915. 

Reverting to the cracking processes, there remains to be considered one 
of more than ordinary promise which in laboratory practice has shown points 
of superiority over even the successful Burton process. This is the Rittman 
process, conceived by a research chemist in the employ of the United States 
Bureau of Mines and announced by the Secretary of the Interior in 1915. 
Although the use of this process increases the gasoline yield of any type of 
crude petroleum—whether of paraffin, asphalt or mixed base—it is said, to 
“200 per cent. or more compared with old methods,” the most novel and dis- 
tinguishing feature involved lies in its ability to effect the formation from 
petroleum of commercially recoverable percentages of benzene, toluene, xylene, 
anthracene and naphthalene. The importance of this phase of the Rittman 
process is not appreciated until the fact is recognized that the products men- 
tioned comprise the basic materials used in the manufacture of dyes and of 
high explosives, for which this country has been so long dependent on the 
coal-tar industry in Germany. 

Unlike the Burton process, which is carried out on the oil itself in stills 
that differ little in appearance from those in ordinary use, the Rittman process 
is carried out on the vapor of the oil in vertical metal tubes. For the pro- 
duction of benzene, toluene and other aromatic hydro-carbons experiments 
have shown that the tubes may be of any size from 1% inches by 3 feet to 
8 inches by 14 feet, given a proper adjustment of temperature, pressure and 
rate of feed. 

In brief, the process, which is carried on at high temperature and under 
constant pressure throughout the entire system, consists in forcing the oil 
to be treated in at the top of the tube, where it is instantaneously converted 
to vapor and is drawn downward by the force of gravity into the zone of 
higher temperature in which the cracking or breaking up of the heavy hydro- 
carbon molecules takes place. The condensible gases pass thence to a cooler, 
where condensation is effected) When the process is conductd for the forma- 
tion of benzene, toluene, etc., the resulting liquid is a mixture of these hydro- 
carbons from which the product desired must be separated by further treat- 
ment. When conducted for gasoline formation, which involves conditions of 
lower temperature and pressure, the resulting liquid consists of a mixture of 
low-boiling hydro-carbons from which the gasoline is recoverable by frac- 
tionation. 

In other words, the result of “Rittmanizing” crude petroleum or petroleum 
distillates is a new type of crude, a synthetic crude, which must be redistilled 
by ordinary methods, but in which the molecules originally present have been 
broken down and rearranged under the control of the operator in such a way 
as to form immensely greater percentages of the particular product desired. 
An additional feature of great importance lies in the fact that after the desired 
product is removed by fractionation the residual oil may again be subjected 
to the process and its molecules rearranged to form still more of the product 
desired. 

Conditions brought about by the European war and by the inability of the 
available by-product plants of the coke and water-gas industries to supply 
the needs of domestic manufacturers of explosives in the early part of 1915 
resulted in prompt action looking to the development of the benzene-toluene 
phase of this process to the point of commercial efficiency. Toluene, which 
on nitration yields the powerful explosive trinitrotoluene, was selling in this 
country for 25 cents a gallon before the war, but so great was the subsequent 
demand that offers of $5 a gallon in the latter part of 1915 are reported to 
have been declined because of a lack of supply. Benzene, known to the trade 
as benzol, which forms the basis for a great number of explosive compounds 
and artificial dyes, increased proportionately in value as the stocks accumu- 
lated before the war became depleted. 

During the summer of 1915 an experimental plant for the recovery of ben- 
zene, toluene, etc., by the Rittman process was installed at the Pittsburgh 
works of the Aetna Explosives Co. In less than six months’ time the process 
was developed to such a point that its successful operation on a commercial 
scale was assured. Whether it can be operated profitably when prices of 
benzol regain their normal levels remains to be seen, though this considera- 
tion is wholly immaterial beside the demonstrated fact that the petroleum 
resources of this country are abundantly able to furnish the materials of 
primary value in its defense. 

Although any discovery that contributes to the preparedness of the United 
States against war has an especial appeal at this time, the fact that benzene 
and its homologues are important and vital contributors to the arts of peace 
should not be forgotten. The derivatives of benzene, toluene and xylene, 
which comprise on the one hand our most violent explosives, furnish on the 
other hand coloring materials without number which are of greatest impor- 
tance to the textile industry, and in addition a variety of pharmaceutical 
products and exquisite perfumes. As a motor fuel benzene has already proved 
itself an able competitor of gasoline. 

To the States of the South the significant progress made in recent months 
in the efficient utilization of petroleum is fraught with greater possibilities 
than to any other section of comparable area in the United States. 

The center of the petroleum industry is now in the South, and here, it is 
believed, it must remain for at least another generation. Developments 
within the last three years in Oklahoma, Louisiana and Texas have revolu- 
tionized previous conceptions of the petroleum reserves in those States, and 
within the past few months developments in Kansas and Kentucky have 
proved no less significant. Even Tennessee has heeded the summons of the 
wildcatter with a response that is encouraging if not enthusiastic, whereas 


Alabama, Arkansas, Mississippi and Missouri include untested areas of much 
promise. In West Virginia alone of all the Southern States may oil produc. 
tion be reasonably conceived to have passed its crest, but with its long-lived 
wells, its undrilled locations and its undeveloped acreage of promise this 
State may easily duplicate the yield of 270,000,000 barrels it already has to 
its credit before its productive sands become exhausted. With regard to 
Kentucky, Tennessee and Alabama, oil development is as yet so restricted 
and geologic evidence so meager that a quantitative estimate of their possible 
future yield is impracticable. 

As to the potentialities of the other oil-producing States of the South, no 
better measure exists than the estimate furnished last February by the Sec. 
retary of the Interior to Congress in response to Senate resolution No. 40 
asking for certain information as to the production, consumption and price of 
gasoline. This estimate, which has behind it the knowledge and experience 
of about 30 petroleum geologists of the United States Geological Survey, than 
whom no more conservative group of specialists can be found anywhere, 
affords ample support to the belief that petroleum development in the South, 
if not in its infancy, has not passed the stage of adolescence. 

The following table, compiled from Senate document No. 310, shows for 
the States outside the Appalachian province what the South has already 
accomplished in the way of petroleum production and what applied science 
is willing to concede as to its future possibilities: 
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In other words, it is conservatively estimated by scientific methods that 
the petroleum resources of the Southwest, not the entire South, are only 24 
per cent. exhausted. 

Considering the advances already made in the art of extracting from 
petroleum the products of greatest immediate service to man and converting 
them from one to another according to the varying demand, it is obvious that 
the intrinsic value of the 76 per cent. of this resource remaining in the ground 
is greater by far than three times the value of the 24 per cent. already recov- 
ered. As far as the general public is concerned, the effect of chemistry’s 
recent contributions to the petroleum industry is equivalent to a quantitative 
increase of 50 to 100 per cent. in the oil resources of the entire country. 
From the standpoint of their potentialities for service to mankind the petro- 
leum resources of the Southwest may be considered, then, as only 12 to 18 
per cent. exhausted. 

When one realizes that the scientific study of petroleum utilization has 
scarcely begun, and at the same time considers the enormous capacity of the 
South for future petroleum production, he may well be pardoned if his vocabu- 
lary fails of adequate words to express the limitless scope of his convictions 
as to the part petroleum is destined to take in the industrial development of 
the South and the enrichment of its inhabitants. 

The position of the South with regard to natural gas resources is no less 
dominant than with regard to petroleum. The close association of these two 
hydro-carbons in practically every known oil field warrants the conclusion 
that large volumes of natural gas will be obtained in the development of the 
vast oil reserves described in the foregoing section. The fact that natural 
gas often occurs in large quantities independently of petroleum, as in Western 
Arkansas, Southeastern Oklahoma and parts of Kansas, favors an even greater 
future for this industry in the South and Southwest than might otherwise be 
forecasted. 

The statistical records of the Geological Survey bear eloquent testimony 
to the growing importance of the gas resources of this region. In 1906, the 
first year for which quantitative evidence is available, the gas fields of the 
Southern States produced 49 per cent. of the natural gas utilized commer- 
cially in the United States. Four years later this contribution had increased 
to 60 per cent., and in 1914, the latest year for which complete statistics have 
been published, it was nearly 65 per cent. 

West Virginia, the birthplace of the industry in this country, has long 
maintained first rank among the gas-producing States, and seems to be in no 
immediate danger of having to yield its place, unless it be to a Southern 
sister. Its stores of this precious fuel cannot be estimated, but are believed 
on geologic evidence to be equal to all legitimate demands that may be 
made on them in the next quarter century at least. 

Kentucky, Tennessee and Alabama have furnished as yet little evidence 
of their capacity for gas production, and their future is largely a matter of 
conjecture. 

In the States west of the Mississippi the natural gas industry may be 
confidently asserted to be in its infancy, despite the fact that its annual con- 
sumption of raw material now exceeds four hundred billion cubic feet and 
its annual losses are estimated in billions of cubic feet. 

Oklahoma and Kansas have been large producers of natural gas for many 
years, but the sources of gas supply thus far developed cover only a small 
portion of the vast area in which geologists are convinced that gas is present. 
Texas and Louisiana, though abundantly fayored with natural gas resources, 
have scarcely begun to develop them on a commercial scale. The magnitude 
and violence of the gas flows encountered in the Coastal Plain region, of 
which the Caddo field, Louisiana and the Corpus Christi district, Texas, have 
afforded several examples, still constitute the greatest physical problem of 
natural gas development in these. States. Recent discoveries in Western 
Arkansas have ably demonstrated that the gas resources of that State are 
more than equal to present market demands, and competent geologists have 
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pointed out untested areas of infinitely greater acreage than the fields thus 
far developed, in which structural conditions are highly favorable to gas 
accumulation. 

The Coastal Plain area in Southern Arkansas, Eastern Louisiana, Missis- 
sippi and Southern Alabama is essentially untested, but its possibilities as a 
future source of gas cannot be ignored. 

Favored as it is with such vast areas of prospective gas territory, is it 
probable that the South will permit the same rapid dissipation of this price- 
less resource that has brought the gas fields of the North and Middle West 
to a state of premature senility? Thanks to the chemical engineer and his 
brother the mechanical engineer, a negative answer to this question is possible. 

The recent contribution by the latter of a method of drilling by which 
prolific gas sands, penetrated in the quest of oil at lower depths, can be 
effectually sealed with liquid mud to prevent the escape of the gas, has 
already resulted in the saving for future needs of billions of cubic feet of 
oil-field gas, too dry for gasoline manufacture, that was formerly discharged 
into the open air. Gas that is not intimately associated with oil is generally 
barren of gasoline, and if developed at all it is by some gas company whose 
own self-interest prompts it to employ the most efficient methods of con- 
servation. 

It is the so-called “wet” gas, produced from oil wells, that contains gaso- 
line, and the processes devised by the chemical engineer for extracting this 
marketable product form the basis for an industry that is destined to endure 
as long as the oil industry itself and to attain its greatest development in the 
South. 

That the South is fully awake to the possibilities of this new industry is 
apparent from the fact that Oklahoma leads the country in the production of 
gasoline from natural gas, and that West Virginia, until 1914 in first place, is 
a close second. An idea of the growth of this industry in the South and 
Southwest is contained in the statistics collected by the Geological Survey, 
which show that in the period from 1911 to 1914, inclusive, casing-head gaso- 
line plants increased from 80 to 183, daily output of raw gasoline from 22,000 
gallons to 110,000 gallons, and gas treated from a scant 1,500,000,000 to 9,000,- 
000,000 cubic feet. 

When it is considered that the total quantity of natural gas commercially 
produced in the South in 1914 amounted to some 381,000,000,000 cubic feet, of 


which it may be conservatively estimated that one-fourth contained gasoline 
recoverable either by compression or absorption methods, a faint conception 
of the potentialities of this infant industry is possible. The use of the term 
“faint” is justified by the fact that the statistics of commercial production 
fail to include the annual losses of casing-head gas, running into the billions 
of cubic feet, that will in the future be largely prevented. 

A significant outgrowth of the casing-head gasoline industry that gives 
promise of increasing still further the value of the latent gas resources of the 
South is the manufacture of liquid natural gas, which has recently been 
proved commercially feasible at an experimental plant in West Virginia. This 
product, which comprises, ethane, propane and the heavier constituents of 
natural gas, possesses advantages over iis parent substance that greatly 
enlarge the scope of natural gas application and render its benefits available 
to homes and industries remote from the productive fields. Being free from 
methane, its thermal value is from 50 to 150 per cent. greater than natural 
gas and appreciably greater than acetylene, a condition which renders it 
applicable as a fuel in cutting and welding operations. Its condensed form, 
its ready portability in steel bottles, its simplicity of application and its rela 
tively low cost of manufacture bespeak for it a marvelous future as a source 
of light and heat for railway cars and for country and suburban dwellings. 

A fascinating problem for the chemical engineer lies in devising a field of 
commercial application for the methane that forms 60 to 75 per cent. of the 
volume of the gas utilized in this process, which is now wasted. 

Thus far nothing has been said of the part natural gas is competent to 
that of fuel. 
of heat and light so essential to every industry is too well known to require 


play in its premier role- Its ability to supply the magic forces 


comment. 
has already been answered. 


The question of vital importance in this connection, that of supply, 
Natural gas is indeed at hand in abundance 


ready to do its “bit” in the building of an industrial empire in the greater 


South. 


The South’s Coal and Iron and Their Relation to 
World Affairs. 


By Epwin C. Ecker, Geologist and Engineer. 


7 RITING in 1913, before even the prospect of a great European war had 
given point to the statement, I had occasion to summarize the industrial 


effects of war in the following words: 

The economic disadvantages of war 
are, in the long run, unmistakable, even 
to the dullest of observers; but tempo- 
rarily and locally these evils may be 
so masked by momentary trade activity 
as to be estimated too lightly. The 
economic losses are due to the destruc- 
tion of life and property, to the re- 
moval of a large number of men from 
productive labor, and to the general 
disorganization of trade and finance. 
Nothing can make up for these losses ; 
but, as has been noted, they are often 
temporarily masked by immediate small 
gains. In nations like England and the 
United States, which are always unpre- 
pared for war, its outbreak causes a 
feverish activity in many trades. It is 
necessary to accumulate suddenly sup- 
plies of all sorts, and this process nor- 
mally causes trade activity and rising 
prices. During such a period of forced 
activity the demand for commodities is 
abnormal both in its amount and in its 
direction. Further than that, it is a 
demand for tonnage rather than for 
quality; and for immediate delivery 
rather than for economic manufacture. 
So that at the end of a national strug- 
gle we normally find all the great in- 
dustries in an unsound condition and technically less efficient than at the outbreak of the 
war. 





EDWIN C. ECKEL. 


Looking back, after two years of the greatest war of history, I see no occa- 
Sion to modify these words; and I think that my readers will agree that the 
Summary was a fair prevision of what actually took place.” Some, it is true, 
may question the accuracy of the last sentence of the summary; but even on 
that point it will be best to await the end of the war before deciding. My cwn 
Opinion is still unchanged. It is that the large, intense and highly specialized 
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trade activity of the past two years has resulted in a condition of relative 
inefficiency, both technically and economically; and that the very profits of the 
immediate past and the present are laying the foundation for a period of very 
hard times throughout the world 

With this in mind I think it will be of advantage for us to consider now 
not what industries and localities are benefiting most by the present period 
of mad prosperity, but what industries and localities will make the best show 
ing when the demands of war have subsided and a relatively brief reconstruc 
tion boom has ended. 

For the sake of greater definiteness in the study we must introduce certain 
limiting conditions, and this in turn involves making some rough forecast of 
future world conditions. We may therefore assume that within two years or 
so the Old World will have come to peace, but not to a final peace born of com- 
It will more probably be an uneasy truce, under the name of 
And for 
our own national safety it will be best to assume that, just as the hatreds 
and friendships of the belligerent nations cool, so will our own relations to 
these former belligerents be subject to change; and that as the necessities for 
securing American food and munitions and money disappear, there may come 
about conditions which today it would seem grotesque even to suggest as pos- 


plete victory. 
peace, in reality devoted to the unmaking and remaking of alliances. 


sibilities. What we have to consider, then, is not the status of certain indus 
tries and regions under existing conditions, but their probable future status, 
facing the certainty of bitter international competition, the probability of 
further wars, and the possibility that these wars may involve the United States 
in unexpected ways and against unexpected enemies. The United States has 
managed to remain nominally neutral at least throughout the progress of a 
world conflict; it has become prosperous by so doing; but if reports are to be 
believed, it has also become thoroughly detested by both sets of belligerents 
The best we can expect after the close of the war is that foreign competition 
will be keen, that it will be carefully organized by the various foreign Govern 
ments, and that freight subsidies and preferential tariffs will figure to an 
extent heretofore not dreamed of. If we are to meet these conditions success 
fully it is evident that there must be equally careful study and organization 
on our own part. 

With regard to the part which the South may fairly expect to play in this 
future struggle for trade it is sufficient here to summarize briefly the main 
facts concerning her supply of the basal raw materials—coal and iron ore 


Southern Coal Resources. 
In the very detailed report on the coal resources of the world, published 


in 1913 by the International Geologic Congress, the section dealing with the 
coal reserves of this country was prepared by Dr. Marius Campbell of the 
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United States Geological Survey. Though there have been later changes in 
the official estimates, most of these changes relate to the coal reserves of the 
Western States, and are of no importance for our present purposes. 

The 1913 estimate gives for the States east of the Missouri River a total 
coal reserve of almost exactly one million million tons. In making up this 
tctal only really good coals are included, no allowance being made for lignites 
and the sub-bituminous coals. 

Of this enormous total just about half is contained within the Southern 
States. Among these States the principal tonnages are contributed by the 
following States, the totals being given in round figures: 

138,500,000,000 
. 111,900,000,000 
76,200,000 000 
61,000,000 000 
49 900,000,000 
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As a basis for comparison it might be noted that Pennsylvania is credited 
in the same report as containing about 121,000,000,000 of tons, incluling both 
anthracite and bituminous. 

The Southern States taken together are credited with containing close to 
500,000,000,000 tons of serviceable coal. At the present rate of mining and 
consumpticn the Southern coal reserve would last for several thousand years, 
so that it is difficult to become alarmed over any impending or prospective 
future scarcity of coal in the south. Indeed, our real problem is not how to 
save the coal, but how to mine it and get it into use at a faster rate. 

Aside from the question of actual tonnage, there is the far more important 
question as to how these reserve tonnages compare with those supposed to be 
held by nations which have been our industrial competitors in the past. From 
this point of view it is of interest to note that the Southern States plus Penn- 
sylvania and Ohio contain more coal than the whole of Europe; that West 
Virginia alone contains almost as much coal as Great Britain; that Alabama 
outranks Russia, while Oklahoma has greater coal reserves than Austria. 
France would fall in order somewhat below the relatively small reserve of 
Virginia. Germany alone among the European countries is well supplied with 
coal, the total German reserve being about eighty per cent. that of the South- 
ern States. But as a matter of fact, there is no possible comparison as to the 
accessibility and extraction cost of German and Southern coals, for the bulk 
of the German reserve tonnage is at far greater depths than the average 
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COMPARISON OF COAL RESERVES OF THE SOUTHERN STATES 
WITH THOSE OF OTHER NATIONS AND STATES. 


These comparative figures will also serve to throw some light on the vexed 
question of the foreign and import trade of this country after the European 
war has come to an end. It should be possible to discard any prepossessions 
in favor of one or the other of these European nations and to consider the 
matter purely as plain, un-hyphenated Americans. From this standpoint we 
can see that Austria, France and Italy have no possible chance of becoming 
our competitors in the manufacture and export of iron and steel or of other 
heavy manufactured staples. Russia, active propaganda to the contrary, is not 
likely to become a great manufacturing country. England, owing to increas- 
ing coal and labor costs, has been losing ground for some time, and has been 
a competitor of ours solely because of her freight advantages. Germany has 
had the advantage of large coal reserves and of fair ore supplies, but these, 
without carefully organized Government aid, would probably have availed 
little. If labor costs in Europe rise after the war, as may fairly be expected, 
we need look for little possibility of competition from even Germany and 
England, except in so far as such competition is aided by direct Government 
action, by cheaper freights, and by preferential tariffs. Our immediate diffi- 
culty is more likely to arise from the competition of Canada than from that 
of Europe, and even this should normally affect only certain seaboard markets. 

But the exceptions above noted must be borne in mind. We will not fail 
because of lack or cost of raw material or through manufacturing disadvan- 
tages, but we may be very heavily handicapped by shipping difficulties and 
by the differences in foreign and American Government policies. These, how- 
ever, are matters which do not require discussion here. 


Southern Iron Ore Reserves. 

Because both of their quantity and their geographic distribution the iron 
ore reserves of the South seem destined to play a far more important part in 
the future of the American steel industry than they have done in the past. 

In estimates prepared a few years ago, but which need no material change 
today, it is figured that the total merchantable ore reserves of the South 
amount to over 2,500,000,000 tons. This is about half of the total ore credited 
to the entire United States. If we attempt to make world comparisons, fig- 
ured on as nearly as possible the same basis, the Southern ore reserves would 


be about twice those of Sweden, three times as large as those of Great Britain, 
four or five times as large as those of Russia. Indeed, the only tonnages 
which are on the same scale as those in the South would be the deposits of 
our own Lake Superior region, of Newfoundland, of Brazil, and of the Lorraine- 
Luxembourg region. 

Of the total Southern tonnage about half is credited to Alabama, a quarter 
to Texas, and the remainder chiefly to Tennessee, Georgia and Virginia. As 
to types of ore available it may be said that though magnetites and hard hema- 
tites occur in the South, the main reserve tonnages are of two other types, 
the Clinton red or fossil hematites and the brown ores. Both of these are 
quite widely distributed throughout the Southern States, and many of the 
deposits are well located so far as fuel supplies and markets are concerned. 

The red hematites are by far the most important of the Southern ores from 
any possible commercial standpoint. They occur as distinct stratified beds, 
just as regular as coal seams, in the Clinton formation of Silurian age; and 
throughout a large area in the Southeastern United States one or more work- 
able ore beds of this type will be found wherever rocks of this age are exposed. 
The red hematites are known locally as red ores, fossil ores or oolitic ores 
according to their most prominent characteristic in the given locality. The 
red ore beds extend almost without interruption in a southwestern direction 
from Virginia to Central Alabama. The beds outcrop along the eastern edge 
of the Cumberland Plateau, and are therefore almost always within easy dis- 
tance cf workable coal beds. It is this close relation of ore deposits and fuel 
supply which gives the South its great advantage over most other iron-pro- 
ducing regions. 

The red ores are developed in greatest thickness in the Birmingham region 
of Northern Alabama, but are commercially workable in other parts of Ala- 
bama, as well as throughout most of Northwest Georgia, Eastern Tennessee, 
and at a few points in Virginia. At and near the surface the action of surface 
waters has leached out most of the lime carbonate which the red ores origi- 
nally contained. The ore near the outcrop are therefore usually low in lime 
and relatively rich in iron, ranging often as high as 50 to 60 per cent. metallic 
iron. But this is purely a surficial phenomenon, and when the beds are fol- 
lowed underground to a point where leaching has not occurred, the ore is 
found to carry considerable lime carbonate and to range from 30 to 40 per 
cent. in metallic iron. 

The brown hematites, or brown ores as they are more simply called, are 
hydrated iron oxides, carrying even when pure from 10 to 15 per cent. of com- 
bined water. A brown ore running 55 per cent. metallic iron would therefore 
be usually a much purer material than a hard hematite or magnetic carrying 
the same iron percentage. The brown ores, however, occur usually in very 
irregular deposits, and almost inevitably require concentration to bring them 
up to their normal commercial grade of 40 to 50 per cent. metallic iron. Much 
better concentrating work would be easily possible, but is not at present justi- 
fied by the ordinary price of Southern pig-iron. As to geographic distribution, 
brown ores are of so wide occurrence that at first sight it may seem impossible 
to group the deposits in any comprehensive way. But after longer acquaint- 
ance with the subject it will be found that by far the bulk of our present 
brown-ore output, as well as most of that which will be utilized in the near 
future, comes from one of three large areas. These important brown-ore dis- 
tricts are respectively: 

1. In the Appalachian Valley and its foothills, extending from the northern 

line of Virginia to Central Alabama. 

2. In Northwestern Alabama, Middle Tennessee and Western Kentucky, 

along the Tennessee River drainage area. 

3. In Northeastern Pexas. 

In all of these districts brown-ore deposits of large size occur, and the 
total tonnages available are very large, ranging in the hundreds of millions 
of tons. The districts differ among themselves in the character and associa- 
tions of their ores and in their present degree of development, and can there- 
fore be discussed separately with more clearness than if we attempted to con- 
sider all the Southern brown ores at once. 

Finally, it is necessary to mention the occurrence of deposits of magnetite 
and specular hematite long the Blue Ridge and related areas in Central Vir- 
ginia, the western portion of the Carolinas and Central Georgia and Alabama. 
Most of these deposits are badly located so far as fuel and transportation are 
concerned, so that they have not been seriously developed except at a few 
points. But their concentrating possibilities are such that they offer much 
hope for the near future. 

* a a ak * 

From this necessarily brief description of the coal and iron ore resources 
of the South it will be seen that they are ample in. quality and well distributed 
for commercial utilization. 

The extent to which such utilization will be carried in the near future, and 
the importance which the Southern supplies attain in foreign trade, will de- 
pend very largely, however, upon factors which cannot be determined so 
readily. Among these are the relations of the United States to the other great 
Powers, the commercial policies which will be adopted by the European 
nations after the war, and the manner in which these foreign policies are met 
by our own Government. None of these are things which can be definitely 
known in advance, but some of them are within our own power to determine. 
It is to be hoped that the unexampled opportunities now opening before us 
will be met in such fashion as to make full use of our material resources. 
This does not imply only a high grade of purely technical direction and man- 
agement, but an equally high grade of business leadership and organization 
and such use of governmental powers as will secure the greatest development 


of the great industries concerned. 
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Southern Chemical Industry: the Economic Balance. 
The South a Virgin Field of Possibilities. 


By CourTeNAy De Kar, Economic Geologist and Mining Engineer, Tucson, Ariz 


ee HE center of population of the United States is gradually turning 
southward; it will continue until it rests somewhere in the Appalachian 
region of the Southern States.” 

These prophetic words were 
spoken to me many years ago by 
our present Ambassador to the 
Court of St. James. Mr. Page's 
opinion was based on the fact that 
these States possessed the mar- 
velous combination of a _ mild, 
salubrious climate, enormous agri- 
cultural and mineral resources, 
embracing the greatest staples re- 
quired for well-balanced industrial 
progress, and incalculable water- 
power distributed over a_ vast 
area, nowhere remote from the 
sea, and particularly abundant 
along the trunk-lines of railroad 
communication. The estimated 
water-power of the Southern 
States amounts to 8,425,000 horse- 
power, or 40 per cent. more than 
the total water-power now devel- 
oped and used in the entire United 
States. 

Many measures of progress may 
be taken, but none is more often used than the consumption of sulphuric acid. 
This is a chemical measure. It involves the whole field of chemical activity, 
not in its manufacture, but in its use. In proportion to population the South 
is today ahead of the remainder of the country in its consumption of this 
acid. Nevertheless, the Southern States offer possibilities for the future so 
great as to make them seem practically a virgin field. 

While Pennsylvania may not be included in the ranks of Dixieland, it will 
be admitted that Philadelphia possesses many characteristics that are more 
distinctly southern than northern, and in the early days of our Republic her 
industrial and social relations made her affiliations with the South so strong 
that the line of cleavage between the two sections ran across the head of 
Delaware Bay rather than the Chesapeake. Thus the South may claim a share 
in that forward vision which resulted in the organization of America’s first 
chemical society in Philadelphia in the year 1792. It was, indeed, the first 
permanent association in the world devoted exclusively to chemistry. Its 
purposes were avowedly economic, and a clearer understanding of the intimate 
relations of chemistry to human progress could hardly be set forth today, yet 
that was eleven years before the atomic theory had been enunciated by Dalton. 
It was a surprising intellectual achievement for empiricists, because it must 
be noted that such chemistry as those men knew was chiefly an unsystematized 
collection of nearly isolated facts, not supported by that comprehension of 
fundamental principles and laws of matter by which chemists of our day are 
able to predict results and to move with assurance toward the solution of 
pressing industrial problems. . 

Those early Philadelphia chemists were impressed with the economic 
importance of their art, and that was because Philadelphia was one of the 
first centers of chemical industry in America. Every schoolboy has heard 
how Benjamin Franklin sowed his fertilizer in the shape of letters over a hill- 
side wheat field on the outskirts of Philadelphia, so that the stimulated growth 
by contrast should spell out the lesson to every farmer driving along the road. 

The pioneer chemical manufacturers of Philadelphia discovered, however, 
that native potentiality was insufficient for the founding of permanent indus- 
try. For example, white lead works were started and the product was equal 
to the best imported article, but the Europeans, smelling danger to their trade, 
began selling white lead in America at less than the cost of production at 
home. Accordingly, appeal was made to Congress and a protective tariff was 
enacted for the benefit of this and of other budding industries of the day. 

Cheap power, and abundant natural resources, and technical ability, can 
not of themselves create chemical operations adequate to render America self- 
sustaining. In a world of fostered industries we must continue to foster our 
own children until they grow to maturity. 

The Southern States should be in a position to manufacture dyes which 
would rob the cargo of the Deutschland of its significance. Alabama, with her 
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great by-product coking plants, should be helping to fill this need. Economists 
have scolded at our criminal waste in coking coals in beehive ovens until the 
public has grown weary of hearing it. Future generations will look back 
with amazement upon us as a race of barbarians for our ruthless destruction 
of so much priceless treasure. Leaving apart the possibilities of producing 
fixed nitrogen by other means, which are justly urged as a national necessity, 
one heavy indictment we must face is the fact that the average nitrogen con 
tent in Eastern soils is not much, if any, above 0.18 per cent., whereas in 
richer, highly-productive land it should not fall below 0.3 per cent., and while 
the sale of nitrogenous foods from our farms is constantly hurrying us toward 
a nitrogen famine we are throwing into the atmosphere from beehive ovens 
a potential 207,000,000 pounds of fixed nitrogen every year. Of this total 
nearly 18 per cent. is sacrificed in the Southern States. The waste in cokina 
also results in a loss of over 100,000,000 gallons of benzene per annum and of 
2,500,000,000 pounds of tarry products, which should constitute the basis of 
an enormous development of diversified chemical industries 

The South has seen the beginning of aluminum manufacture in North 
Carolina. This is suggestive of more than the mere production of this metal 
One of the paramount obligations of any community is to avail itself of its 
natural opportunities for converting its raw materials into finished products 
When raw materials exist at a distance from the denser aggregations of popu 
lation shipment to remote centers of industry is unavoidable until furthe 
development shall have changed the conditions. The law of natural exchange 
is possible in the United States upon a scale which has no parallel elsewhere 
in the world. Here is a continental nation with an endless variety of resources 
and with absolute freedom of interstate exchange. It points the way to th 
ideal status of rational world trade, for which it seems the time is not yet 
ripe. The fundamental principle of natural exchange is to carry the refine 
ments of manufacture to the economic limit as near as possible to the point 
of production of the raw material, taking into account the relative costs ot 
distribution of the refined as opposed to the cost of shipment of the unrefined 
article. The best illustration of the practical working of this law that could 
possibly be cited is the growth of cotton manufacturing with the aid of water 
power close to the cotton fields in the South. The files of the Manufacturers 
Record give the history; indeed, this paper was the very spirit of the long 
struggle to stop the economic waste of shipping raw cotton to New England, 
only to pay the increased return freight on cotton fabric, plus the cost of 


manufacture in a region where the asperities of climate raised the cost of 


living and the consequent wage for labor above the prevaliing prices in the 
more favored cotton belt. In the matter of cheap power the two sections were 
approximately equal; the auxiliary steam power required to carry on opera 
tions through the stages of low water were practically the same, any advan 
tage in average precipitation and stream flow in the North being offset by the 
proximity of cheap coal to the Southern centers of manufacture. The argu 
ment in favor of shipment to New England consisted largely in the fact that 
the very dense population above latitude 40° 30° made a larger market close 
to the manufacturers’ doors. A factor in the problem which helped turn the 
scales in favor of the South appeared in the surprising circumstances that 
the highest average freight rates in the United States exist in the manu 
facturing zone of New England. Accordingly, cotton goods from Southern 
plants can be laid down in the leading Northern markets in competition with 
the output from the nearer mills of Massachusetts and New Hampshire. 

It will be seen that the carrying out of this principle involves the main 
tenance of an economic balance. That is a wholly different thing from 
a trade balance. The more nearly industry approximates this correct 
balance the more cheaply is it conducted, and the more efficiently ar 
natural resources utilized. It is the healthiest condition of industry; it is 
the condition under which the greatest number of people thrive and prosper 
Men have long realized that if new machinery is developed to cheapen any 
manufacture the old machinery must be scrapped in favor of it, else that 
particular enterprise will soon be swamped in the tidal wave of progress. 
So, too, keeping the eye fixed on the opportunities for manufacturing in the 
most economic locality, conditions of market and transportation being duly 
weighed, progressive men must be as ready to scrap their old economically 
worn-out factory sites as to scrap their superannuated plants. In the adjust 
ment of enterprise to the economic balance is displayed in large measure what 
we call business judgment among successful men 

This lesson needs to be applied to every great article of commerce. The 
limit of home refining must be ascertained and the work done up to that limit, 
otherwise the section negiecting its opportunity is guilty of prodigality. A 
chain of possibilities for the South deserving consideration from this standpoint 
consists in the nitrogen problem, the aluminum problem and the potash prob 
lem. They are inter-related to a degree that may not immediately appear to 
the general public. The waste of ammonia in coking is but a part of the 
general problem, as in the waste in potash which the Southern cement mills 
have so promptly undertaken to remedy. The South is the heaviest consumer 
of potash, and, so far as fertilizers are concerned, her consumption of ammonia 
is in about the same proportion. A few years ago the production of potash 
from silicates, such as common orthoclase feldspar, had not been successful 
on a commercial scale, but today processes for its accomplishment have been 
brought to a state of demonstration. The Cushman-Coggeshal] method con- 
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sists in mixing pulverized feldspar and quicklime, wetting with calcium 
chloride solution and aggregating into lumps which are passed through rotary 
kilns heated by gas, oil or coal. The potash is converted into the soluble 
chloride, so that the hot clinker falling into water parts with this compound, 
which is leached out and evaporated. The resultant salt, made from feldspar 
containing 10 per cent. potash (KO) and 1.5 per cent. soda (NazO), assays 
above 70 per cent. potassium chloride and about 15 per cent. sodium chloride, 
which is equal to the imported salt in strength and in availability for use in 
mixed fertilizers. The Spar Chemical Co. of Baltimore recently developed a 
practicable process known as the Thompson method, consisting in mixing 
with ground feldspar appropriate amounts of acid sodium sulphate and com- 
mon salt, which mixture is then brought to incipient fusion. The cooled mass 
is ground and leached, yielding a liquor containing sulphates of potassium 
and sodium. These two salts are then separated by fractional crystallization. 
An extraction of 80 to 90 per cent. of the original potash in the rock is thus 
obtained. Maryland is already sixth in the production of feldspar in the 
United States, so that this refining plant is logically placed. 

The Gelleri process is also of promise. Ground feldspar and lime are burned 
and then treated with ammonium carbonate vapor in a closed chamber. The 
decomposition of the clinker is accomplished by treatment with water, form- 
ing insoluble lime-alumina silicate, soluble potassium carbonate and free 
ammonia, which latter is used for making fresh ammonium carbonate. The 
potassium carbonate is leached out and evaporated. The residual sludge is 
then reburned, yielding Portland cement clinker. These processes indicate 
possibilities among the many that are now being offered for the production of 
potash from Southern feldspar, and it must be noted that the Southern States 
are the largest producers of feldspar in the country. 

Bauxite is a specialty, and almost a domestic monopoly, of the Southern 
States at the present time. To ship it almost in toto to Niagara for reduction 
is improvident. There is money in it, to be sure, but there is more money 
for the South in harnessing her water-powers to refine and reduce it at home. 
Wastage in freights is but one of the arguments against allowing it to go so 
far away. The many workmen that the aluminum industry of the South would 
sustain must also be taken into consideration. There are other important 
arguments, however. It is true of all mineral deposits that they yield their 
harvest but once and are then dead forever, but the case becomes more serious 
in the face of a material of exceptional value in our domestic economy when 
relatively. it is extremely limited in quantity. It is to be expected that alumi- 
num oxide produced from clays and feldspars will presently become a serious 
competitor of bauxite as an ore of aluminum; nevertheless, the market for 
bauxite will continue, and, if wisely used, not only as a source of aluminum, 
but incidentally as a means of obtaining fixed nitrogen as a by-product, it 
will have superior importance for the South. A home industry can be built 
upon it that will endure as long as the deposits themselves remain unex- 
hausted. 

Bauxite is not known to be forming in the United States today. It is gen- 
erally agreed that it is a product of a subaerial decay of certain rocks, such 
as granites, syenites, diorite, diabase or any crystalline schist, under conditions 
of either mildly acid or mildly alkaline influences, causing de-silication of 
hydrous aluminum silicates, such as the kaolin formed in the decomposition 
of feldspars in the rocks. Sulphuric acid resulting from the oxidation of pri- 
mary iron sulphides in the rocks will exert this effect; also will caustic 
alkalis, produced in the process of kaolinization. Sodium carbonate is like- 
wise instrumental in the series of chemical. changes that bring about the 
formation of bauxite, and this salt is readily formed either from carbonic acid 
contributed by decaying vegetable matter coming into contact with the free 
alkali liberated during kaolinization of the alkali-aluminum silicates, or by 
carbonic acid gas originally included in the minerals of the rock undergoing 
decomposition. 

For some reason these processes seem not to operate on a large scale in 
temperate climates. That type of profound rock decomposition unaccom- 
panied by removal of the products of mineral decay and favoring downward 
secondary concentration of alumina so often found in the tropics is rare in 
northern latitudes. This peculiar process is known as lateritization, and the 
residual deposits resulting from it are known as laterites. Mineral deposits 
of many kinds accumulate under these conditions. The Mayari and Moa iron 
deposits near Santiago, Cuba, belong to this type, bauxite being incidentally 
produced along with the iron ores by the removal of the silica in the altera- 
tion of the kaolin. Some of the manganese ores of Arkansas, Georgia and 
Virginia were likewise originally concentrated as residual masses during a 
past period of lateritization, however much decomposition and sorting by ero- 
sion may have enriched the deposits subsequently. 

The important circumstance is that we have in the South today apparently 
no more than the remnants of once extensive bauxite deposits formed in 
Eocene time, when tropical conditions favorable for lateritization prevailed 
over considerable portions of the United States. In the Southern States, where 
there has been no glaciation to sweep the surface, only the normal erosive 
agents have been active, so that pockets and masses of bauxite still remain. 
Although intelligent exploration may result in disclosing additional resources, 
it is evident that the available supply of bauxite is very limited. On the other 
hand, leaving aside the competition from the deposits in the south of France, 
likewise limited in extent, the outlook for competition of a really serious kind 
from the lateritic areas in the tropics must be measured as part of the eco- 
nomic problem. 

India has long been known as a source of bauxite; the lateritic zones of 
tropical West Africa are now being heard from, and recently the existence 
of deposits of bauxite has been recognized in the Cuyuni and Mazaruni dis- 
tricts of British Guiana. Large areas of laterite are found throughout all 


the Guianas, both north and south of the great Tumac-Humac range. Other 
similar areas are known in the middle Orinoco region of Venezuela. 

The aluminum industry is in no danger of an ultimate shortage of desirable 
bauxite ores, but apparently the South can estimate the life of her deposits 
in decades. Therefore, it is important to make the most that is possible out 
of them. They should constitute the basis for industries utilizing the water- 
power of the Appalachian belt. They should sustain new communities of busy 
workmen. They should, however, assist in the solution of the nitrate problem 
for enriching the soils of the South. 

One of the most interesting processes for refining bauxite, viewed in rela- 
tion to the favoring conditions in the Southern States, was elaborated by 
Serpek several years ago, resulting in the establishment of successful works 
abroad. The raw bauxite is first calcined in a revolving cylindrical kiln. 
It is then mixed with carbon and passed through a second kiln, which is flooded 
with producer gas containing about one-third carbon monoxide and two-thirds 
nitrogen. Midway in the second kiln is a detachable electric resistance fur- 
nace, which raises the temperature to about 1800° C. The alumina is thus 
converted into aluminum nitride, which is decomposed by water into free 
ammonia, and purified aluminum oxide, ready for reduction in another electric 
furnace to meiallic aluminum. 

It will be seen how perfectly this method of Serpek fits the combination 
of resources available in the South. In Alabama, for example, extensive 
deposits of bauxite lie only 70 miles from water-power on the Tennessee River, 
with great coal fields between. All the necessary elements are present within 
a circle having a radius of 40 miles. 

The Betts process likewise admits of the use of low-grade bauxite. It is 
even proposed to employ kaolin in this method. Iron ore and the ore of 
aluminum are fused in a blast furnace, making iron-aluminum-silicon. This 
compound is then heated strongly in the presence of silica, resulting in the 
formation of purified aluminum oxide, and ferro-silicon which is in demand by 
the steel trade. 

The site for the $20,000,000 Government hydro-electric nitrate plant 
is practically certain to be selected within the South. The importance 
of this is not to be minimized. It represents the commencement of prepa- 
ration for safety too long deferred, but the South must not assume thai 
our needs will even then be fully met in contrast with the great works of a 
single private corporation in Norway, the Badische Anilin and Soda Fabrik, 
which employs in nitrogen fixation and collateral industry no less than 400,000 
horse-power. 

It is, however, most gratifying to see that our Government has at least per- 
ceived the fact of our impotence, and has realized our lack of resources in 
fixed nitrogen, which would condemn us to defeat in time of war. 

An enemy will not send a gentlemanly announcement that he is coming 
and ask us to select seconds and prepare in the old courtly Southern style for 
a duel. Unless we are ready in advance, the swift tragedy, overwhelming 
the American people and American institutions, will be summed up as Caesar 
reported the fate of the King of Pontus in the laconic message, “Veni, vidi, 
vici.” Dependent as we now are upon a driblet of domestic ammonia from gas- 
works and by-product coke ovens, and upon the far-away nitrate fields of 
Chile, it is at least comforting that a plant is to be established by the Gov- 
ernment. The hope is that it may grow to meet our requirements. 

Aside from this effort, which is in no sense a solution of the problems of 
home manufacture in the South for providing fixed nitrogen for its own soils 
and for shipment elsewhere, and for working up its own bauxite and kaolin 
and feldspar and the rest, individual initiative should harness many times the 
power which is to be used in the national nitrate plant on a peace basis. Thus 
the South may enrich her soils and stimulate new industries, while inci- 
dentally adding to our national resources for protection in the event of foreign 
complications. If individual response to such a call be slow, the several States 
might properly promote enterprise of this nature by suitable legislation, not 
favoring any particular group of capitalists nor creating a monopoly, State 
or other, but by offering to any enterprise undertaking to develop electric 
power and any enterprise that should be established to employ it in manufac- 
turing, the encouragement of exemption from taxation for periods of ten to 
twenty-five years. 

It is scarcely necessary to point out the infinite applications of cheap hydro- 
electric power in the manufacture of calcium carbide, cyanamide, carborundum, 
alundum, caustic alkali, “air-saltpeter,’ and other articles of commerce, nor 
in the manufacture of steel and special alloys, the use of which is widening 
so rapidly. These industries should fill the Southern valleys with thriving 
industrial centers. The work has begun, but, after all, no more than a bare 
beginning has been made. In proportion as it progresses the growth of popu- 
lation will encourage further development, both in manufactures and in agri- 
culture, for enterprise is cumulative, creating larger home markets with every 
forward stride. The key to such expansion lies in cheap power. Whatever 
obstacles to its development and distribution may be imposed by individual 
greed or unwise legislation will retard the growth of the South toward that 
economic supremacy which she should legitimately attain. 

The danger of too many middlemen in power development and distribution 
must be guarded against. Norway faced these problems, and the state regu- 
lation of her water-power has brought about development of electric energy 
on a scale that is making her one of the greatest industrial nations in the 
world. It will be recalled that the production of calcium cyanamide, oris- 
inally proposed for Alabama and prevented by injudicious Federal] statutes, 
proved economically impossible again at Niagara on the American side, but 
became a success just across the river. The difference lay in the lower cost 
of the power delivered to the consumer in Canada. 

Encouraging State regulation of hydro-electric power as a public utility 
must constantly engage the attention of the South in order that it may not 
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fail to realize the benefits of its natural endowments. The South is not making 
the rapid strides that it should in the utilization of its water-power resources 
today, nor do existing laws admit of it doing so. Public interest in the ques- 
tion has not been adequately awakened to the facts of the situation. Knowl- 
edge of the details of the subject is not widespread. Only through organized 
effort, with a thoroughly informed public back of it, can progressive measures 
be forced through Congress and State Legislatures. Joint action by the boards 
of trade of the leading Southern centers might produce more prompt results. 
It would be useful if a commission of experts of national prominence in hydro- 
electric power development were appointed to study the systems in practice 
in foreign countries, giving the widest publicity to its findings. This might 
lead to a new era in the industrial expansion of the South. It is merely to 
delude oneself with words to talk of great power development when industries 
seeking a foothold in the South are driven to Canada because of legislative 
restrictions that prevent a rational use of the rivers running unbridled to 
the sea. 

It has been pointed out that steam engineering is so advanced a science 


that a huge modern central power plant located in the heart of a coal mining 
region can develop and distribute electric power more cheaply than is possibl 
under the hampered circumstances of administrative regulation surrounding 
water-power development in the United States at the present time. This 
fact alone is eloquent of the need of earnest efforts in the direction of an educa- 
tional propaganda that shall liberate these natural resources of energy to the 
progress of industry. In such a propaganda the South is supremely interested. 





Certain Minerals as the Basis of Southern Chemical 
Industries. 


By W. C. PHALEN, United 


A NOTED Anierican chemist made the statement a little more than a year ago 
that “sulphur as the direct source of sulphuric acid constitutes the founda- 
tion of all chemical industries. The keystone of the structure is common salt.” 
In view of the facts that prac- 
tically all of the sulphur now pro- 
duced in the United States comes 
from Louisiana and Texas; that 
the South produced 40 per cent. of 
the total pyrite output of the coun- 
try in 1915, and that the output of 
salt in Louisiana, Texas, Okla- 
homa, Virginia and West Virginia 
is limited solely by the demand, it 
appears tiat the South’s develop- 
ment as a factor in the future 
chemical structure of the United 
States need not be retarded by a 
scarcity of the essential raw ma- 
terial. 

The Southern States are fortu- 
nate in their supplies of minerals 
most essential to certain impor- 
tant chemical industries. Other 
contributors to this number of the 
Manufacturers Record will tell 
of the South's supply of coal, iron, 
gas, oil, metals and certain of the 
non-metallic minerals like barytes. Those metallic and non-metallic minerals 
which occur in abundance in the South and are most closely allied to impor- 
tant chemical industries—for example, sulphur, pyrite, salt, phosphate rock 
and bauxite—will be outlined below, the object being to bring out their abun- 
dance and availability as raw material in chemical manufacture. 

Aside from the supplies of fuel in the form of coke, coal, oil and gas, the 
relative cheapness of water-power stands as the most important factor in 
determining the locations of manufacturing and electro-chemical industries. 
Niagara Falls and the Southern New England States are concrete examples 
which prove the truth of this assertion. Some very interesting tables have 
recently been published showing that the Southern States have about seven 
million horse-power, or approximately one-eighth of the total available power 
to be developed along our streams. Recently compiled and printed informa- 
tion also shows that in 13 out of 14 Southern States the developed water-power 
amounts to less than 900,000 horse-power, or approximately one-eighth of its 
potential possession. Besides an abundant fuel and potential water-power sup- 
ply, the expected increase in our South American trade, good harbors and the 
proximity of the Panama Canal should powerfully stimulate the development 
of chemical industries in the Southern States. 

Cheap hydro-electric power is essential in the aluminum industry. The 
raw material or mineral from which metallic aluminum and aluminum salts 
are now made is bauxite. The production of this important mineral in the 
United States in 1915 was nearly 300,000 tons, valued in the raw state at the 
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mines at more than a million and a half dollars. This means the production 
of bauxite in the Southern States, for the mining of this mineral is strictly a 
Southern industry and such it has been since its inception in the United States, 
More than 90 per cent. of the total bauxite marketed in this country in 1915 
came from Arkansas, and the other 10 per cent. came from Georgia, Alabama 
and Tennessee. 

The uses of bauxite are somewhat restricted, though of great importance 
The making of metallic aluminum stands first, and certain steps in the manu 
facture of this metal constitute a chemical industry in so far as they involve 
the preparation of chemically pure alumina. The numerous products entering 
into the preparation of alumina and aluminum, such as soda, caustic soda and 
petroleum coke, cannot be discussed, but their manufacture constitutes chem- 
ical industries of great importance, of which the South's share is limited. 

The making of a long list of aluminum salts, among which aluminum sul- 
phate and the alums proper stand next in importance, is a strictly chemical 
industry, and the manufactures of abrasive alundum and bauxite brick are 
important and growing. 

Until very recently nearly all the bauxite mined in the South has been 
shipped north for refinement and reduction to the metal and for the manu- 
facture of aluminum salts, especially the alums. Conditions are changing. The 
reduction plant of the Aluminum Company of America at Marysville, Tenn., 
was placed in operation about two years-ago, the power used coming from 
Parksville and Hales Bar. 
aluminum industry in 1915 was the taking over by the Aluminum Company of 
America of the property of the Southern Aluminum Co., near Whitney, N. C. 
This company, a French concern, had to close down owing to troubles in 


One of the most important developments in the 


Europe. The Aluminum Company of America now has a large force of men 
pushing operations as rapidly as possible, and it is expected that metal will be 
coming from the plant late this year or early next. 

It is reported that the erection of dams for the Aluminum Company of 
America’s project on Little Tennessee River, near the border of North Caro- 
lina and Tennessee, will be begun this year, and-already preparations are being 
made for a cement plant in connection with the work at Chilhowee, Tenn. 

The development of the purely chemical industries, like the manufacture of 
the alums and other aluminum salts, has lagged in the South, in spite of the 
fact that all of the necessary raw material is found in that section. One of 
the requisite chemicals in this manufacture is sulphuric acid, and, according 
to the very latest and reliable statistical information of the United States 
Geological Survey, nearly one-third of the total sulphurie acid of the United 
States is now manufactured in 10 out of 14 Southern States. Here, again, the 
signs of the times indicate some progress, as the plans to establish an alum 
plant at Gordon, Ga., indicate. With all the necessary raw material in the 
South, a pertinent question is: Why should it not have its aluminum salts 
industries, at least to the extent of its own legitimate requirements? 

For several years-attempts have been made to obtain pure alumina and in 
turn metallic aluminum from its combinations with silica in the silicates like 
clay. When this is successfully accomplished it is a safe assumption that the 
abundance of low-grade bauxite mined in the South will be utilized. There is 
no means of ascertaining just how much of this material is scattered about 
old and abandoned mine dumps, but the quantity is known to be large. 

The two States Louisiana and Texas produce practically the entire sulphur 
output of this country, and they yield more than enough of this commodity to 
supply domestic needs. Thirteen years ago this country was dependent upon 
Sicily for its sulphur supply, but with the application of the Frasch process 
for the extraction of sulphur from its beds commercial conditions have been 
reversed, and Louisiana sulphur prior to the war found an important and 
growing outlet in the European market. In 1912 another important sulphur 
mine began operations at the mouth of the Brazos River, Texas, and this enter 
prise has continuously expanded up to the present time. 

The method by which the sulphur is obtained will not be discussed. It is 
sufficient here to say that immense quantities of water and fuel oil are needed 
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and the exceptional conditions along the Gulf coast for supplying these essen- 
tial accessories would be difficult to improve. The facilities for shipment 
of sulphur to the Eastern and Southern markets are also good, as the deposits 
are located very near to or on deep water. 

Sulphur is used in a variety of chemical industries and enters into a great 
diversity of products. Owing to its property of taking fire at low tempera- 
tures, it is used in friction matches, fireworks and powder. It is also used in 
making ultra-marine and carbon disulphide. Wool, silk, sponges and straw 
are bleached with it or from its gaseous derivative, sulphur dioxide. Certain 
food products are preserved with it or compounds made from it. Rubber is 
vuleanized with it. It is used in medicine and in preparations for spraying 
growing vegetation. It is used in the manufacture of sulphuric aicd and in 
making sulphite paper pulp. Though sulphuric acid is made principally by 
burning pyrite, there has been a growing tendency to use sulphur, especially 
since the war in Europe has caused an abnormal demand and a consequently 
high price for this commodity. The list of chemicals in which sulphur enters 
is a long one, and with the raw material on the ground it would appear that to 
have a share in the chemical industries depending on it is a legitimate aspira- 
tion of the South. 

By far the greater part of the sulphuric acid made in this country involves 
the use of pyrite, which is imported in part from Spain and Portugal and in 
part produced at home. Sulphuric acid is considered the gauge of the activity 
of a country in chemical manufactures in general. Imported pyrite is as 
available to the South as to any other section of the United States. The 
Southern States produced 40 per cent. of the total domestic production of 
pyrite in 1915, which amounted to 394,124 long tons, and Virginia ranks first 
among the producing States. The above figures do not involve the sulphides 
mined near Ducktown, Tenn., for their metallic copper and which in recent 
years have contributed notably to the domestic production of sulphuric acid. 
Ten Southern States out of 14 produced nearly a third of the total production 
of sulphuric acid in 1915. Tennessee ranked first, and the plant of the Ten- 
nessee Copper Co. at Copperhill produced more sulphuric acid than any other 
single plant in the United States and probably in the world. 

The list of uses of sulphuric acid is too long to incorporate in this paper. 
The principal tonnage of acid is used in the fertilizer industry, which con- 
sumes nearly 75 per cent. of it. The petroleum products industry, the iron, 
coke and coal industries and the war-munitions industry are important con- 
sumers, and a long list of chemicals in which sulphates may or may not 
appear in the final product consumes the rest. The South has its share of the 
fertilizer industry and there has been a marked advance in recent years in the 
other main industries mentioned, but in those smaller but in the aggregate 
vastly important chemical industries the South’s history, like that of the 


nation, is still largely to be made. 
The fertilizer industry, as conducted at the present time, is pre-eminently 
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MINING BAUXITE AT MINES OF ALUMINUM COMPANY OF AMERICA, SALINE COUNTY, ARKANSAS. 


Into it enter phosphate rock, sulphuric acid, nitrogen 
The chemical potentialities of the 


a chemical industry. 
in different compounds and potash salis. 
South, so far as sulphuric acid is concerned, have been outlined. The status of 
the South with reference to phosphate rock makes even a better showing. 
With the exception of the Western group of States, represented by Montana, 
Wyoming, Utah and Idaho, all the important phosphate rock deposits of the 
United States are found in the Southern States —namely, Florida, Tennessee, 
South Carolina, Arkansas and Kentucky—and the first three States named 
produce more than 99 per cent. of the total phosphate rock consumed in or 
exported from the country. No general statements regarding the Southern 
phosphate rock industry should be based on the history of this industry since 
the outbreak of the European war, for conditions in this industry since 
August, 1914, have been exceptional and abnormal. During the preceding year, 
1913, there was a marketed production of more than 3,000,000 tons of phosphate 
rock, with a value of nearly $12,000,000. Of this production 82 per cent. came 
from Florida, approximately 14.5 per cent. from Tennessee and approximately 
3.5 per cent. from South Carolina. The figures for 1914 and 1915 naturally are 
different, owing to interference with the exportation of Florida phosphate rock 
because of the European war. 

During the banner year in the phosphate rock industry, 1913, 44 per cent. of 
the rock was exported. This means the highest grade rock. A word of warn- 
ing here seems necessary against a practice which results in selecting the 
cream of the product for export, leaving the low-grade rock to be worked up by 
our own fertilizer manufacturers after the best rock is gone. Though the 
total reserves of phosphate rock in the United States are very large and will 
probably last several generations, even with a continuously increasing produc- 
tion, the supply of high-grade rock, especially in the Southeastern States, is 
by no means inexhaustible, even using this much-abused word in the relative 
sense. 

The writer cannot forbear mentioning in this place a factor in the fertilizer 
industry bearing a close relationship to future Southern phosphate rock 
supplies; that is, the conservation of low-grade phosphate rock by chemical 
means. There is associated with the larger important phosphate rock deposits 
considerable rock that is not up to present commercial requirements in its 
content of calcium phosphate, “bone phosphate.” There is also being produced 
in connection with the preparation of commercial phosphate rock for market a 
great deal of low-grade material. To bring this class up to commercial grade, 
or to a content of 70 per cent. or more calcium phosphate, various chemical 
methods have been suggested. The time will undoubtedly come when chemical 
methods will have much more extended application than at present, and there 
will then result the conservation of a great deal of phosphate rock now con- 
signed to the waste pond. Such methods are of more than ordinary interest 
in connection with the low-grade Southern and Western rock, owing to the 
high cost of transporting such rock. 





GORGE OF LITTLE TENNESSEE RIVER, BETWEEN NORTIL CAROLINA AND 
TENNESSEE, WHERE HYDRO-ELECTRIC POWER MAY SOON BE DEVELOPED. 


CONSERVATION OF RESOURCES BY REWORKING PHOSPHATE ROCK PRE 
VIOUSLY MINED, NEAR MT. PLEASANT, TENN. 
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fhe large quantity of sulphuric acid available in the South and potentially 
so in the West, and which should become available in increasing quantities .s 
time goes on, is another important element in this situation. The chemical 
method of concentrating low-grade phosphate rock, and thus enabling it to be 
transported long distances, will probably be worked out in the Western field, 
put, whether solved there or elsewhere, it will be the means of conserving 
enormous quantities of low-grade rock both in the Southern and Western 
States. The importance of this chemical conservation of phosphate rock to 
the South cannot be closely estimated, but it certainly should be great. 

An interesting recent development in the utilization of low-grade phosphate 
rock is the production of phosphoric acid and its derivatives—namely, ammo- 
nium phosphate and double super-phosphate—by utilization of the electric fur- 
pace. The sulphuric acid is here replaced by silica, coke and electric energy, 
and with cheap electric energy the resulting products may be produced con- 
siderably cheaper and in a much more available form than by present methods. 
Thus two of the three important fertilizing elements—namely, nitrogen and 
phosphorus—are combined in one compound. The electric fertilizers, fixed 
nitrogen and available phosphoric acid go hand in hand with cheap electric 
power. 

The two other ingredients besides phosphorus entering into complete mixed 
fertilizers are nitrogen and potash salts. Nitrogen is furnished in the form of 
nitrates, ammonium salts, cyanamide, etc. Our mineral nitrate is imported 
from Chile in the form of sodium salt. The Gulf ports should have an advan- 
tage in freight rates now that the canal is in working order. The manufac- 
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PYRITE MILL IN LOUISA COUNTY, VIRGINIA. 


ture of ammonium sulphate from coal will be discussed by another contributor. 
The use of calcium cyanamide or lime nitrogen has become an important 
source of nitrogen in fertilizers. It is estimated to be used by more than 300 
fertilizer manufacturers in the United States and to be a source of organic 
nitrogen in about 25 per cent. of the total ammoniated fertilizer mixtures now 
in use. Its manufacture depends on cheap hydro-electric power. The raw 
materials involved in its manufacture are limestone, coke and atmospheric 
nitrogen. The South's reserves of coking coal and limestone are well known 
and are described in another part of this issue, and the magnitude of her 
potential hydro-electric power has already been touched upon. It would 
appear, therefore, that the South’s opportunities for the manufacture of nitrog- 
enous fertilizers are excellent. 

Our present domestic potash salts industry is of small importance, but 
by-product potash from cement mills and blast furnaces and the successful 
extraction of potash salts from feldspar, sericite and similar raw materials 
may quickly change this condition. The liberation of soluble potash salts 
from ground feldspar, making use of the hydro-fluoric acid generated by the 
treatment of Florida phosphate rock with sulphuric acid, may prove of great 
importance. Fluorides have been considered deleterious ingredients in phos- 
phate rock, due to the fact that in making superphosphates additional sul- 
phurie acid is consumed and thus wasted, and for the additional and very 
important reason that the hydro-fluoric acid which is liberated is dangerous. 
If this obnoxious gas occurring in low-grade phosphate rock can be utilized 
in making available or soluble the potash content in such rocks as feldspar, 
the results may be of far-reaching importance. The South has an abundance 
of potash-bearing silicate rocks, and some Florida phosphate rock is known to 
carry from 1% per cent. to more than 3+per cent. fluorine. If necessary, 
fluorine-bearing mineral, like fluorite, might be added. 

The five Southern States which produce salt on a commercial scale, named 
in the order of their importance, are Louisiana, Virginia, Texas, West Virginia 
and Oklahoma. In 1915, the latest year for which statistics are available, the 
output of salt in the States mentioned amounted to more than 450,000 short 
tons, or nearly 3,250,000 barrels of 280 pounds each, valued in round numbers 
at nearly $1,000,000. 

In Louisiana the salt occurs in two districts, (1) in the northern and north- 
central part of the State in the valleys of the Red and Sabine rivers, and (2) 
in the southern part of the State. The most important known deposits and 
those worked at present occur in close proximity to the Gulf coast. Rock salt 


is the product mined at Weeks and Avery's Islands, located in Iberia Parish 
close to the Gulf of Mexico. The salt mined in Louisiana is of an exceptionally 
high degree of purity and the output is limited solely by the demand. The 
salt occurs in so-called “mounds” which, though of limited extent, extend 
to great depths. Cheap fuel in close proximity, limestone in the central part 
of the State and an ample water supply furnish some of the mainstays of an 
important alkali or soda industry. 

The only economically important deposits of salt found in Virginia occur in 
the southwestern part of the State. These, with gypsum deposits, extend for 
20 miles along the fork of the Holston River and have been developed quit« 
extensively in Smyth and Washington counties. Two gypsum plants and an 
alkali works—the Mathiesen Alkali Co., which uses the brines—are in opera 
tion in this area. Saltville, Smyth county, is the center of the industry, which 
furnishes a good example of what may be done in other parts of the South 
where salt occurs in abundance. 

The important salt industries of Texas are located near Palestine, Anderson 
county, and at Grand Saline, Van Zandt county, in the eastern part of the Stat 
Some solar salt was reported in 1915 from Crane county and from Colorado, 
Mitchell county, in the west. The bulk of the salt now marketed in Texas is 
the evaporated article, produced either in grainer or other types of artificial 
evaporators. Considerable salt comes also from inland salt lakes and from 
bayous along the Southwest coast. The occurrences of salt indicated do not 
include the immense deposits found in recent years in drilling operations in 
Northwest Texas. The United States Geological Survey has done some deep 
drilling in this region in the vicinity of Amarillo, near the locality where 
potash-bearing crystals of red salt have been obtained. The salt in this region 
is too remotely located to be of present importance, but the possibility of 
finding potash salts in quantity is worthy all efforts, since the discovery of 
potash salts in large quantity would be of great importance not only to the 
chemical and fertilizer industries of the South, but to the entire country. 

In West Virginia the salt industry and the associated bromine and calcium 
chloride industries are confined to a small area near Mason and Hartford 
Mason county, on the Ohio River, and to Malden, on the Kanawha River, a few 
miles above Charleston, the State capital. The product is evaporated salt 
produced by the grainer process. After the salt is removed, the resulting 
bittern is treated with sulphuric acid and sodium chlorate and the bromine 
extracted. The residue is evaporated to a viscous liquid, is run into metal 
drums and shipped as calcium chloride. 

It is certain that the West Virginia bitterns offer greater opportunities for 
the building up of chemical industries than have been taken advantage of to 
date. Brines similar to those of Mason county are also found and worked 
across the Ohio River in the State of Ohio. At both the West Virginia locali- 
ties the raw material is found on important navigable rivers and on trunk 
railroad lines. Thus transportation facilities are unexcelled. In Mason county 
especially coal is mined on the ground; indeed, it is the refuse coal that is 
employed in the evaporation of the natural brine. Such a combination as 
excellent transportation facilities, coal on the ground and a brine containing 
not only salt but bromides and calcium and magnesium salts is one offering 
exceptional opportunities which cannot be duplicated in many other localities 
The following analyses indicate approximately the character of the salts con 
tained in the natural brines of the Ohio and Kanawha valleys 


inalyses of Certain West Virginia Natural Brines 


Conventional combinations in percentage of anhydrous residus 
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1. Dixie Salt Works, Mason, W. Va 

J. Q. Dickinson & Co., Malden, W. Va 
After the removal of the salt (NaCl), the bromine, together with more 
soluble salts, such as the chlorides of calcium and magnesium, remain in th 
bittern in much larger proportion than in the original brines. The oppor 
tunities for making important chemicals such as the bromides of sodium 
potassium and ammonium; the magnesium salts, including the chloride, sui 
phate, carbonate and oxide, and even metallic magnesium, the manufacture of 
soda bleaching powder, hydrochloric acid, chlorine, sodium sulphate, ete 
together with certain organic chemicals, seems worthy of the closest study 
The opportunity which appears to exist in this section of the Ohio an 
Kanawha valleys for building up an important chemical industry ought not 


to remain neglected. 


A PICTURE FOR PATRIOTS. 

These activities, showing in the shape of substantial industries in all of the 
above lines, radiating like spokes of a wheel from the hub of central power 
production along the beautiful Tennessee River, present a picture of future 
possibilities attractive and desirable not only to those engaged in such work, 
but to all patriotic citizens who believe to the fullest that in time of peace 
we should prepare for war.—-Dr. H. D. Ruhm, President Ruhm Phosphat« 
Mining Co., Mt. Pleasant, Tenn. 
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The By-Product Coking Industry in South. 


Military Preparedness Demands Development of Dye Manufacturing in South. 


By C. E. 


( NE of the most striking lessons to the American people coming from the 

experience of two years’ European conflict is the need for the fullest 
development here of the chemical industries which in time of peace furnish us 
dyes, chemicals and drugs, and in 
time of war will supply the abso- 
lutely essential high explosives. 
The absence of such industries in 
the United States with sufficient 
capacity to meet domestic needs 
is in nowise the fault of the chem- 
ist. The various tariff laws and 
trade conditions that in the past 
have hindered, even throttled, de- 
velopment were beyond the power 
of the manufacturer to control. It 
is pretty generally recognized now 
that years are required in which 
to develop the processes and train 
the workers; that buildings and 
plants covering acres of ground 
and costing millions of dollars are 
necessary before dyemaking and 
allied processes can be developed 
to the highest efficiency. In the 
two years that have elapsed since 
the war cut off our main supply of 
these materials much has been 
done in this country in the way of the education of the Congress, of capital and 
the people as to the need and requirements of the chemical industry, and 
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during that time substantial progress has been made in actual production, 

Doubtless others, more familiar than the author with the actual details, 
will chronicle elsewhere in this issue of the Manufacturers Record this 
progress in dyes and explosives manufacture. It is the purpose of this paper 
to tell of the contribution of the South and point out some of the future possi- 
bilities in this very important line of chemical endeavor. 

Benzol and toluol—or, in the precise terms of the technical chemist, benzene 
and toluene—are the two most important raw materials in the category of the 
dyes and explosives chemist. These substances are oils, quite similar to gaso- 
line physically but differing greatly chemically, and are obtained by distilla- 
tion from either coal or petroleum. The recovery of benzol and its homologues 
from petroleum is but past the experimental state, and this country and, in 
fact, the world now depends mainly upon coal and the by-product coke oven 
for these oils. 

Benzol is commonly thought of as a coal-tar product, whereas it is in fact 
obtained from coal gas in vastly larger quantities than from coal tar or water- 
gas tar. Somewhat less than 1 per cent. by weight of light oil can be washed 
from the coal gas, a quantity from five to ten times that ordinarily available 
in the coal tar from the same amount of coal. 

In 1915 benzol and similar oils were recovered from coal gas at 30 by- 
product coke plants, and more than 16,600,000 gallons were produced. Four 
of the 30 plants are in the South, in the Birmingham (Ala.) district, and from 
those four plants between 15 and 20 per cent. of the benzol from coal gas was 
obtained in 1915. Two of the plants are operated by the Semet-Solvay Co.; 
one, of 60 ovens, for the Central Iron & Coal Co., at Tuscaloosa, Ala.; the 
other, of 240 ovens, for the Tennessee Coal, Iron & Railroad Co., at Ensley, 
Ala. The last-mentioned company also owns and operates 280 Koppers ovens 
at Fairfield, and the Woodward Iron Co. owns and operates 170 Koppers ovens 
at Woodward. These plants are all in the Birmingham coal and iron district 
and within short distances of the city of Birmingham. 

These Solvay plants have been equipped for the recovery of benzol from 
the gas for a number of years, as have the numerous other Solvay planis 
throughout the country. The Tennessee Coal, Iron & Railroad Co. erected in 
1915 a large, complete and permanent benzol plant at a cost, it is reported, of 
$1,000,000, and began the production of benzol about October 1. When, shortly 
after the beginning of the war, Thomas A. Edison found his supply of certain 
chemicals, as phenol or carbolic acid (which may be derived from benzol), 
shut off, he promptly planned to render himself independent in that regard, 
and built two benzol plants, one in connection with the coke plant at Wood- 
ward, Ala., and the other in Pennsylvania. The Woodward Iron Co, shortly 
thereafter erected a plant of its own to recover the oils from the gas not 
treated by Edison, and began operations about the first of June, 1915. 

The removal of benzol from the coke-oven gas does not greatly decrease 
the heating value, but does diminish the candle-power value, so that gas for 
municipalities which must meet certain requirements in the way of candle- 


Cc. E. LESHER is a graduate engineer in metallurgy from the Colorado School of 
Mines. For the past six years he has been connected with the United States Geological 
Survey, and since July, 1915, has been in charge of the work on coal and coke in the 
Division of Mineral Resources. Prior to his connection with the Federal Survey Mr. 
Lesher spent a year in British Columbia, engaged in. experimental work on electro-thermic 
zine smelting, and later did research work on a large scale in Illinois on the fixation of 
atmospheric nitrogen. 
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power is not in general deprived of its light oils. The battery of 14 Roberts 
flueless ovens at Chattanooga, Tenn., which began operations in 1915, supplies 
gas for domestic purposes to that city, and no benzol is taken from the gas, 

The recovery of benzol is but incidental to the main purpose of coke ovens, 
namely, to supply coke to iron furnaces. Benzol and its homologues, in turn, 
except for their use as motor fuel, are but the raw materials, the starting 
point in the chemical industry. There are about 10 oils, as benzene, toluene, 
xylene, etc., that can be obtained directly from the crude light oil washed 
from coke-oven gas. From these basic oils a long line of chemical products 
are made—hundreds, in fact—including not only the dyestuffs, but also explo- 
sives, medicines and photographic chemicals. It is to the possibility of future 
development in the South of the processes by which these complex chemicals 
are made that the attention of the chemists should be directed. 

No one realizes more fully than the modern chemical engineer the task that 
confronts those who attempt to establish such industries in new fields. Raw 
materials, cheap power and markets are essential. Of raw materials the 
supply of benzol oils may be considered sufficient for even more than a begin- 
ning, and sulphuric acid is also available. Those who are familiar with the 
situation claim for the South great undeveloped hydro-electric power possi- 
bilities, and with cheap power and the salt that occurs in the region, hydro- 
chloric acid, chlorine and chlorine compounds, so vital to the chemical indus- 
try, are assured. 

Nitric acid is as necessary as benzol in making dyes and explosives. The 
United States is now dependent upon the nitrates from Chile for this acid, and 
will be dependent until processes are developed either for the fixation of 
atmospheric nitrogen or the oxidation to nitric acid of the nitrogen in the 
ammonia from coal. Either method under proper conditions is feasible, the 
prime necessity of the first being very cheap electric power, and of the other, 
a supply of ammonia. The South can supply both. 

Important as are benzol products, their value at the works in 1915 was 
exceeded by the value of the ammonia obtained from the by-product coke 
ovens. It is true that not all by-product plants recovered benzol and that the 
greater part of the apparatus for recovering light oils was not in operation 
until late in the year (1915), whereas ammonia was obtained at all of the 
coke establishments throughout the year; but it should be remembered that 
prices of benzol were above normal, and for that reason these products rep- 
resented a larger proportion of the total value than would otherwise have been 
the case. 

Ammonia in the form of sulphate is a fertilizer of great value and one of 
which large quantities are consumed in the United States annually. To quote 
C. G. Atwater, manager of the agricultural department of the Barrett Company, 
ammonium sulphate “is an important carrier of nitrogen for agricultural use 
and is a component of most mixed fertilizers produced in this country. It is 
generally accepted as one of the principal forms of nitrogen in all agricul- 
tural countries, and is shipped all over the world for this purpose. * * #* It 
is the most immediately available source of chemically combined nitrogen 
that the country has at its disposal and is one of our most valuable natural 
resources from this point of view.” 

Mr. Atwater estimates that the available nitrogen recoverable in the form 
of ammonia from an acre of bituminous coal four feet thick is sufficient to 
maintain the fertility of an acre of soil for 640 years. 

The South is a large user of fertilizer, and is, of course, interested in a 
continuous, dependable and cheap supply. The annual output of coke in 
Alabama is around 3,000,000 net tons, of which, in the past two years, two- 
thirds has been made in by-product ovens. On the basis of 26 pounds of 
ammonium sulphate per ton of coke, the annual sulphate production in Ala- 
bama from by-product coke ovens is approximately 26,000 tons, and, if all the 
coke were so made, the output of ammonium sulphate would be in the neigh- 
borhood of 39,000 tons. With the million tons of coke that are made each 
year in beehive ovens in Alabama, 13,000 tons of ammonium sulphate are 
forever lost. About 500,000 tons of coke a year are made in Kentucky, half 
of which comes from by-product ovens; about 300,000 tons are manufactured 
in Maryland in by-product ovens, and of the 1,400,000 tons supplied by West 
Virginia approximately 200,000 tons are made by the improved process. The 
coke from Georgia, Virginia, and until 1915 from Tennessee, amounting in 
round numbers to more than 920,000 tons, is from beehive ovens. These seven 
Southern States produced 6,566,000 tons of coke in 1915, of which 2,947,000 
tons, or 46 per cent., were made in by-product ovens, which is a better record 
than for the United States as a whole, for but 34 per cent. of the total output 
came from ovens of that type in 1915. More than 5,000,000 tons of coal were 
carbonized in the beehive ovens of these seven States in 1915, and no less 
than 44,000 tons of ammonium sulphate, 8,000,000 gallons of benzol products, 
35,000,000 gallons of tar and millions of cubic feet of gas were wasted. The 
value of this waste is of course hard to estimate, but, based on the average 
for 1915, it would have reached the sum of $8,000,000. With that figure in 
mind one can appreciate the importance of the waste that is now going on in 
the carbonization of coal and can realize the possibilities of real conservation 
in the South in this regard. 
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There are many ramifications of the chemical industries that depend upon 
Their future development in the South depends more upon 
It has been shown that the South is 


coke by-products. 
markets than upon any other factor. 
farther advanced in the proper utilization of coal than is the United States as 
a whole; that raw materials in the form of benzol oils, tar and ammonia are 
available in sufficient guantity, and that there are latent sources of these 
materials awaiting only the opportunity for profitable exploitation. The South 
is a good market for fertilizers and could doubtless absorb much more sulphate 
than is now produced in the region. 

There is the possibility of progressively greater development of textile 
industries using aniline dyes, and consequently the possibility of profitable 
manufacture in this region. There is added argument for this from a material 
standpoint, in that the dye works are readily converted into plants for the 
manufacture of military explosives, and, should this country ever be engaged 


in armed conflict, a source of supply of such explosives in the South would be 
relatively free from attack by invaders. 

An industry in these products in the South must be expected to develop 
slowly, for it will depend upon demands that are constantly shifting and will 
involve methods and processes undergoing constant change and improvement, 
Economic considerations may delay the beginning of such industries so fat 
from the main centers of population and trade, but as a measure of military 
preparedness there is every reason to favor the South in aniline dye manu 


facture, and the Government, the chemist and the capitalist should fully 


«a 


recognize the potential resources of that region. 





The Resources of the “Clinchfield” Country as a Foun- 
dation for Chemical and Industrial Interests. 


By Vieror V. Ketsey, Chemist and Geologist, Carolina, Clinchfield & Ohio Railway, Jolson City, Tenn 


HE geographical location of the Carolina, Clinchfield & Ohio Railway is 

one that commands the attention of the manufacturers in the North and 
Middle West, for the fact that the Clinchfield is the connecting link, as it were, 
between the central West and the 
Southeast, and with its various 
railroad connections affords a 
most direct route from northern 
points to the South and South- 
east, and provides a ready outlet 
for finished products originating 
in the southern Appalachian ter- 
ritory to the large consuming cen- 
ters in the North and central West. 

To no less a degree does the 
geological location of this rail- 
road direct the attention of the 
chemist, chemical engineer, geol- 
ogist and manufacturer, passing, 
as it does, directly across four 
great mountain chains of the 
southern Appalachian Mountains, 
viz., the Cumberland, Clinch, 
Great Smoky and Blue Ridge, 
thus bringing together within a 
very narrow compass the vast and 
varied potentialities of the major 
geological measures in eastern 
Kentucky, southwest Virginia, eastern Tennessee, western North Carolina and 
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South Carolina. 

The natural resources of this section, made complete by a bracing and 
healthful climate, wholesome water, an abundance of good agricultural prod- 
ucts and excellent railroad facilities, present a condition almost without 
parallel in this country for the production of a great variety of chemicals, 
chemical compounds and electro-chemical and metallurgical products. 

The economic and profitable production of all manufactured commodities 
depends fundamentally on several factors, the most important of which are 
cheap power, readily available raw materials, transportation facilities, good 
markets and efficient labor. The territory tributary to the Clinchfield abounds 
in these. 

The profitable winning and preparation of raw mineral products and their 
subsequent manufacture into finished articles is largely augmented by cheap 
power. 

The opening up of the vast coal fields in southwest Virginia and eastern 
Kentucky insures an unlimited supply of high-grade coal suitable in every way 
for steam, gas and domestic purposes, and well adapted for use in the pro- 
duction of various chemical compounds. These coals, containing upwards of 
14,000 British thermal units per pound, with less than 1 per cent. of sulphur 
and very low in phosphorous and ash, commend their use to the chemical and 
metallurgical manufacturer. 

The coals in the Clinchfield district are excellent coking coals, and large 
tonnages find their way to the coke ovens in southwest Virginia, thus provid- 
ing another source of cheap fuel along the Clinchfield and valuable by-products 
for chemical and metallurgical processes. The yield of coke and by-products 
from the Upper and Lower Banner seams and the No. 4 seam in the Clinch- 
field territory will average as follows: 
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Another important source of fuel is that of charcoal, with its valuable 
by-products of wood alcohol and acetate of lime 

The Southern hardwoods in the Appalachian belt are capable of furnish- 
ing ample material for destructive distillation plants, and the slabs and other 
mill wastes from such species as the beech, birch, oak, gum, ash, elm and 
hickory are well adapted to the production of charcoal and its by-products. 
This means the utilization of tremendous wastes from sawmills and their 
conversion into wood alcohol and acetate of lime, the charcoal being used 
in blast furnaces; in the manufacture of gun powder; in sugar refineries; for 
insulating material; as a domestic fuel; by tin and copper smelters, and for 
other chemical purposes. Acetate of lime finds extensive use in the produc 
tion of acetic acid, acetic ether, commercial acetates and acetone Wood 
alcohol finds use in the manufacture of shellacs, varnishes, formaldehyde, 
photographic films, celluloid, soap, coal-tar dyes, etc. 

In addition to the fuels enumerated above, there are available opportuni 
ties for hydro-electric development on the Clinch, Holston, Nolichucky, Toe, 
Linville, Catawba and Broad rivers, which is a source of useful and cheap 
power essential for the production of such chemical commodities and electric 
furnace products as chlorine, bleach, artificial graphite, carborundum, alun 
dum and other artificial abrasives; cyanamid and nitric acid; ferro alloys 
such as ferro-chrome, ferro-silicon, ferro-manganese, ferro-titanium, ete 

The Clinchfield traverses a section rich in beautiful stones of a wide 
variety and abundance, suitable for building, decorative, road building and 
other purposes. These are sandstone and quartzite, slate, limestone and 
marble, granite and gneiss, serpentine, flagstone and trap rock 

The sandstones and quartzites are found in workable quantities at many 
places on the Clinchfield. They are of fine, even texture, easy to work, and 
present a variety of color, including white and various shades of gray and 
buff. 

Slate suitable for roofing and other purposes is found in several localities 
adjacent to the Clinchfield. It is argillaceous, fine-grained and of a dark-bluish 
color. The cleavage is strong and independent of stratification. 

Limestones are found in stratified beds of great thickness at various places 
in Virginia, Tennessee and North Carolina on the Carolina, Clinchfield & Ohio 
Railway. 
“arbonate, containing upwards of 98 per cent., 


They vary in chemical composition from practically pure calcium 
to almost pure dolomite, con 


taining 55 per cent. of calcium carbonate and 45 per cent. magnesium car 


bonate. Between these extremes are to be found an abundance of lime 
stone, containing varying per centages of calcium and magnesium carbonates 
The stone in different sections varies in color from light gray to dark bluish 
vlack. The hardness is more or less uniform throughout the territory, and 
the stone resists weathering to a remarkable degree. The marbles of this 
section are associated principally with the shady limestone, with the excep 
tion of a beautiful white marble in the Carolina gneiss in Mitchell county, 
North Carolina. 
medium grain and texture, and takes a high polish. The marbles of the 
shady limestone are of a fine, even grain and texture, take a high polish, and 


This white marble is apparently free from joints, is of a 


vary in color from almost white to blue, with workable beds of a brown mot- 
tled marble, which equals and probably excels the famous Italian marble. 

The granites and gneisses of the Clinchfield are confined to the crystal 
line area, which extends more or less continuously from Poplar, N. C., to 
Spartanburg, S. C., 
and Roan gneiss, portions of which are suitable for flagstones. 
vary in texture from fine crystalline to medium crystalline. The Beech and 
Cranberry granites in the section between Poplar, N. C., and Marion, N. C., 
are very finely crystalline, hard and dense, and vary in color from pink to a 
dark bluish-gray, the rift and grain being well marked. These stones are 
suitable for building, ornamental and road metal purposes. At Harris, N. C., 
is a large area of granite, admirably situated for quarrying, of a uniform 


a distance of 129 miles. This belt contains the Carolina 


The granites 


gray color, medium, even texture, of good weight, strength and hardness, with 
well-defined rift and grain. The conditions here are such as to make this 
deposit a very attractive quarrying proposition 

The serpentine tributary to-the Clinchfield takes a fine polish, and present: 
an ornamental stone of great beauty. 
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Che trap rock of this section comprises material suitable for road metal, 
and the Carolina gneiss affords considerable material for flagstones. 

The artificial building materials that are being produced in large quanti- 
ties at Kingsport, Tenn., are Portland cement, quick and hydrated lime, brick 
and hollow building tiles. 

A number of sawmills and woodworking plants located at various points 
on the line cut and finish a great variety of hard and soft woods. 

The pure calcium and dolomitic limestone beds, so situated for economic 
quarrying, constitute the basic material for use in the production of a large 
number of heavy chemicals, such as Portland cement, quick and hydrated 
lime, soda ash, glass, fertilizers, ceramic products, fluxing compounds, etc. 
These immense limestone beds are of vast economic importance, and play a 
most important role in various chemical industries. Their geographical 
location and extent on the Clinchfield are such as to render them most 
useful, inasmuch as they do not have to be transported long distances, and, 
in fact, a number of factory sites are adjacent to some of the largest deposits. 

The feldspars and feldspathic materials in the immense pegmatite dikes, 
just a few miles south of the limestone measures, embrace a natural com- 
modity used in ever-increasing quantities by producers of china, semi-porce- 
lain, porcelain and granite wear, and to somewhat less extent by glass, scour- 
ing soap, wood filler and fertilizer manufacturers. 

The large deposit of pure white silica sand at Kermit, Va., is a potentiality 
of considerable magnitude and importance. This body of sand is sufficiently 
high in silicia and free from iron and other deletorious compounds as to 
render it useful in the production of the highest grades of glass, pottery 
ware, artificial abrasives, ultramarine blue, paint fillers, wood fillers, scouring 
soaps, cleansing compounds and other products requiring a high silica sand. 
This sand is so situated with reference to the surrounding topography and the 
railroad to permit its being won and ground at a minimum cost. Its closeness 
to the feldspar, limestones, salt, clays, fluorspar, high-grade fuels and soda 
ash renders it a valuable commodity for the fact that it can be combined 
with these materials and converted into the manufactured articles listed 
above, all of which represent finished products that are being used in large 
quantities in all parts of the country. Industries designed to produce these 
articles, especially glass, pottery, artificial abrasives and ultramarine blue, 
should flourish from their inception. 

Another important source of high-grade silica is the quartz associated in 
large quantities with the pegmatite dikes in North Carolina. This quartz is 
in every way equal in its chemical and physical properties to the Kermit sand. 

The large deposits of residual and sedimentary clays and the extensive 
beds of shaie on the Clinchfield are the sources of material of vast economic 
importance. These are now being utilized in the production of a number of 
finished commodities, and the completion of the large chinaware pottery at 
Erwin, Tenn., marks an epoch in the industrial development in the South. 

The Soutkern Potteries Corporation, organized in May of this year, has now 
well under way a large seven-kiln pottery, designed to manufacture high-grade 
decorated tableware. The owners of this pottery decided to locate their plant 
on the Clinchfield in order to take advantage of the raw materials necessary 
for pottery production that exist in the territory served by the Clinchfield. 
There is no pottery center in the United States that has the advantages of 
logical location relative to raw material and a market for the finished product 
that the pottery at Erwin has. This new pottery center is located in a terri- 
tory rich in kaolin, clays, feldspar, flint and high-grade coals, which are excep- 
tionally low in sulphur, thus giving this location a decided advantage over 
those sections located far remote from their source of raw materials. Fifty 
new homes are to be built at once in order to care for the skilled pottery em- 
ployes who will come South. 

At Johnson City and Erwin, Tenn., are located the plants of the Clinchfield 
Preducts Corporation. This company grinds feldspar and manufactures muri- 
atic acid, barium carbonate, sodium sulphide, lithopone, blanc-fix and other 
chemicals. 

At Kingsport, Tenn., the new chemical center of the South, is to be found 
the large plant of the Federal Dyestuff & Chemical Co. This company is now 
turning out large quantities of sulphur black, blue and yellow dyes, along with 
other chemicals. The Kingsport Extract Corporation is producing large quan- 
tities of tannin and tannic acid extract, and will use a large proportion of 
the extract at the tannery the corporation is now completing. The Kingsport 
Pulp Corporation has its large pulp plant well on the road to completion. The 
Clinchfield Portland Cement Corporation is installing a large lime and hy- 
drating plant. They are also coatemplating the installation of the Cottrell 
process for the recovery of potash. The Kingsport Brick Corporation recently 
increased their production of bricks by 25 per cent., and are now prepared to 
manufacture terra-cotta tile. All of these plants were located on the Clinch- 
field to take advantage of the readily available raw materials necessary for 
the production of their various commodities. 

The territory served by the Clinchfield is rich in iron ores that bid fair to 
come into their own in the not distant future. The deposits in this section 
represent various types of ore, all of which are commercially available. 

The manganese ore deposits represent bodies of considerable magnitude 
and importance, and are the source of another raw material that can be assem- 
bled and refined at a profit. 

The zine ores include the varieties smithsonite, calamine and sphalerite, 
which are the carbonate silicate and sulphide, respectively. These ores occur 
in various places in large quantities, and are being mined and concentrated on 
a large scale. Other zinc mines are expected to be opened up soon. 

Other metallic minerals that occur in this district in greater or less quan- 
tity are chromite, stannite, rutile, monazite, columbite, samarksite, uraninite 
and low-grade nickel ores in large quantities. 

A certain number of semi-precious gems are found, such as garnets, acqua- 
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marines, amethysts, topaz, moonstones, emerald, hiddinite, rhodolite, cyanite, 
sapphires and tourmaline. 

In the igneous rock section of North Carolina tributary to the Clinchfield 
are large workable deposits of mass fiber asbestos, suitable for the production 
of lagging materials, asbestos roofing shingles, wall and pipe coverings, and 
for use in paints, etc. 

The micas in this section are known the country over, both for their ex. 
ceptional quality and as coming from the largest producing center in this 
country. The mica industry is one of great importance, the various grades of 
mica finding unique uses in many lines of trade. The larger sheets of mica 
are used for pattern and electric mica, the smaller pieces being used for 
“punch” mica and for grinding purposes. The wet-ground mica finds exten- 
sive application in the decoration of wallpaper and for lubricating purposes, 
The dry-ground mica is used extensively by roofing manufacturers, by auto- 
mobile tire manufacturers, and as a foundry facing. Recently black mica, the 
variety biotite, has come into the market for use as a stone facing, that is, to 
give a granite effect to concrete blocks. Certain grades of dry-ground black 
mica are well adapted for use by the roofing trade, by the automobile trade, 
for foundry facings, and when heated under proper conditions it can be made 
to take on certain gold and bronze colors, which renders’ it suitable for cer- 
tain decorating purposes and for use in the preparation of so-called bronze 
paints. 

Soapstone and tale occur at various places in the crystalline belt, and offer 
material suitable for the manufacture of laundry tubs, laboratory sinks, labo- 
ratory table tops, switchboards, furnace linings and crayons. When ground 
it is suitable for foundry facings, roofing purposes, for use in paints, etc. 

The graphite deposits of this section represent a commodity of consider- 
able value. Since the outbreak of the European war the American deposits 
are being worked to an advantage. Graphite, as is well known, furnishes the 
basis of certain lubricants, crucibles, crayons, paints, etc. 

In addition to the paint materials enumerated above, the ochers, umbers 
and siennas are important materials in the manufacture of paint pigments. 
Deposits of these are to be found at several places in the Clinchfield territory. 

The salt, gypsum and barytes are minerals, the importance of which are 
well known. Salt is the basis of the manufacture of a number of heavy chem- 
icals, such as soda ash, caustic soda, baking soda, chlorine, bleach and others. 

Gypsum is used to a very large extent in Portland cement for the purpose 
of controlling the setting time. It is also used in wall plaster, for the produc- 
tion of plaster of Paris, as land plaster, and in certain cements other than 
Portland cement. 

Barytes finds its widest application in the production of blanc-fix, litho- 
pone, and the various barium compounds. It is used less extensively as a 
filler for paper and leather. 

Large bodies of bauxite and bauxitic clays are known to occur in certain 
places in East Tennessee. These minerals are used in the production of the 
various aluminum salts and for the manufacture of aluminum. 

Corundum and garnet deposits in the igneous rock territory can be used 
for making abrasives. These materials are being used to a large extent, and 
in some sections of the country represent quite important industries. They 
should be developed in this section. 

From this list of available raw materials, high-grade fuels at low prices, 
good transportation facilities, an ample supply of native white labor, it is 
readily seen that this section of the South is destined to develop in an indus- 
trial way on a very large scale. 

The agricultural resources on the Clinchfield are varied and many, and the 
climate is such as to permit of growing many kinds of crops at different places 
on the line. The valleys of Virginia and Tennessee are well adapted to the 
growing of grains, grasses and other staple crops and to stock-raising. In 
North Carolina conditions are especially adapted to horticulture, poultry-rais- 
ing and trucking. In South Carolina conditions are favorable for trucking 
and cotton-growing. In connection with the agricultural resources, one nat- 
urally thinks of fertilizing materials. The limestones, feldspars and phosphate 
rock are the raw materials that constitute the basis of a number of prepara- 
tory fertilizers. These raw materials occur in large bodies in the Southern 
Appalachian territory. 


Grave Danger in Present Centralization of Plants. 


J. G. ScruGuam, Associate Member U. 8S. Naval Consulting Board, Reno, Nev. 


F States like New York, Pennsylvania, Massachusetts and Connecticut were 

in the hands of an invading power, under present conditions the industrial 
strength of the nation would be reduced approximately one-half. The reason 
for such centralization no longer exists, as the Southern and Western States 
are developing those economic factors which make for successful industries. 

There has recently been introduced in the United States Senate by Senator 
Newlands a measure designed to create an engineering or industrial experi- 
ment station in every State of the Union. Such experiment stations will be 
of special benefit to the Southern States in the development of their technical 
industries, and the bill should receive the active support of every Southern 
interest. It is modeled along the lines of the State Agricultural Experiment 
Stations, which have been so successful, and is specifically designed to assist 
the full utilization of our undeveloped resources, of which the South has such 
an abundant supply. 
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Mellon’s Institute of Industrial Research Should Stim- 
ulate South to Establish Similar Institutions. 


By Raymonp F. Bacon, Ph.D, Director 


Y HEREVER raw materials are secured, or wherever they are made into 
W goods to supply the many wants of man, there is a variety of problems 
awaiting solution, These may have to do with difficulties in manufacture, with 
the utilization of wastes, with the 
improving and cheapening of man- 
ufactured products, with finding 
new uses for products, or with the 
discovery of new and useful prod- 
ucts. To aid industrialists in 
solving these problems by bring- 
ing the wealth of contemporary 
science to bear upon them, the 
Mellon Institute was founded. This 
institute represents an alliance be- 
tween industry and learning, the 
possibilities of which may be said 
to be without limit. 

The alliance takes the form of 
what is known as “The Industrial 
Fellowship System.” According 
to this system, a company, an as- 
sociation or an individual may con- 
tribute a definite sum of money to 
the Mellon Institute for a period of 
one or more years. This money— 
with the exception of a small sum 
for the purchase, if necessary, of 
very special apparatus—is used by the institute to pay the salary of the man 
or men who work on a particular problem, the solution of which is of interest 
to the donor. The institute houses the research, furnishes it with all ordinary 
supplies and apparatus, affords library and consultative facilities, gives careful 
direction to the progress of the work and offers an atmosphere sympathetic 
to research. The research is surrounded with the necessary secrecy, and any 
and all results obtained during the course of the fellowship belong exclusively 





RAYMOND F. BACON, Ph.D. 


to the donor thereof. 


HISTORY OF THE INDUSTRIAL FELLOWSHIP SYSTEM. 

The idea of this system of practical co-operation between science and indus- 
try was formulated by Robert Kennedy Duncan, the late director of the Mellon 
Institute, in 1906, while attending the Sixth International Congress of Applied 
Chemistry in Rome. 

For some years previous to this congress Dr. Duncan had been in Europe 
gathering material for two of his books, “The New Knowledge” and “The 
Chemistry of Commerce.” Through visits of inspection to the factories, 
laboratories and universities of some of the countries of Europe, and through 
conversations with industrialists and scientists, he had become impressed 
with the spirit of co-operation which existed between industry and learning, 
which made for the advancement of both. At the same time he became aware, 
more than ever before, of the fact that much of American industry, from the 
standpoint of manufacturing efficiency, was in a lamentable state. The 
absence‘of the application of modern science was one reason for this condition. 

To remedy this it occurred to Dr. Duncan to propose an industrial fellow- 
ship system. Upon his return from Europe to accept the chair of industrial 
chemistry in the University of Kansas, he established there the first indus- 
trial fellowship, in January, 1907. The scheme was presented to the public 
by Dr. Duncan in an article entitled “Temporary Industrial Fellowships,” in 
the North American Review for May, 1909, and a little later in the last chapter 
of his book on “The Chemistry of Commerce.” 

In 1911 Dr. Duncan was called to the University of Pittsburgh to inaugu- 
rate the system in the Department of Industrial Research, and the working of 
the fellowships began in a temporary building erected at a cost of about 
$10,000. In March, 1913, Messrs. Andrew William Mellon and Richard Beatty 
Mellon, citizens of Pittsburgh and sons of the late Judge Thomas Mellon of 
the class of 1837 at the University of Pittsburgh, impressed by the practica) 
value of the system both to industry and to learning, established it on a 
permanent basis.* While the institute is an integral part of the University 
of Pittsburgh and works in close sympathetic accord with it, it possesses an 
endowment of its own and is under its own management. It is important to 


_*On February 18, 1914, the Institute lost by death its founder and director, Dr. Robert 
Kennedy Duncan. Dr. Duncan was succeeded by the writer, who had been associate 
director, 


RAYMOND F. BACON, Ph. D., director of Mellon Institute of Industrial Research 
and School of Specific Industries, also dean of School of Chemistry, University of Pitts 
burgh. Graduated from De Pauw University, 1899, with degree of B. S.; 1899-1900, in 
structor at De Pauw; 1900, received degree of M. A. from De Pauw; 1900-1901, professor of 
chemistry at Vincennes University ; 1900-1904, held a fellowship in chemistry at the Uni 
versity of Chicago; 1904, received degree of Ph. D. at the University of Chicago; 1905-1910, 
chemist in the United States Bureau of Science, Manila, P. I., contributing then numerous 
papers on the chemistry and technology of essential oils and on the economic possibilities 
of the Philippines, mostly to the Philippine Journal of Science; 1910-1911, engaged in re 
search in Bureau of Chemistry, Washington, D. C.; September, 1911, left Government 
service to become senior fellow On Petroleum Fellowship in Department of Industrial 
Research of University of Pittsburgh. Inventor of processes now in successful commercial 
operation for manufacture of gasoline, recovery Of cuprous sulphide from ores, and for 
hydrogenation of cottonseed oil. Chairman of the Naval Advisory Board of the State of 
Pennsylvania. 


note here that the Mellon Institute is not in any sense of the word of a com 


mercial nature. 

When the industrial 
stage—when the Mellon Institute moved into its permanent 
At the present time (August 15, 


fellowship system passed out of its experimental 
home in Feb- 
ruary, 1915—23 fellowships were in operation 
1916) there are 40 fellowships, and two additional ones have recently been 
arranged for, to begin later in the year. The growth of the institute has about 
reached the stage where we shall be obliged to decline further industrial 
investigations for the present, since our laboratories are almost filled up to 


capacity. 


SERVICES OF PUBLIC INTEREST RENDERED BY THE MELLON 
INSTITUTE. 

The services of public interest rendered by the Mellon Institute may be 

regarded as of ten distinct types, which may be conveniently summarized as 

follows: 

(1). The Mellon Institute has provided for American manufacturers favor 
able opportunities for productive industrial research It has, in this way, 
secured for competent investigators conducive facilities for conducting indus 
trially important researches. 

The many distinguished scientists and prominent industrialists who have 
inspected the new $350,000 building of the institute are enthusiastic in their 
commendation of its design, equipment and facilities for research; it is, in fact, 
regarded generally as one of the most modern industrial problem workshops 
in the United States, if not the world. 

(2). Because of the practical system of co-operation between science and 
industry in operation at the Mellon Institute, this institution has been able 
to find and support brilliant researchers—irained men who work for the 
exercise of the investigative instinct and for the pleasure of overcoming 
difficulties. The Mellon Institute has done this because of the extraordinary 
economic importance of new ideas in manufacturing 

(3). The Mellon Institute constantly maintains a familiarity with the 
general progress in science and technology and has established an acquain- 
tance not only with those fields of industry which have been investigated, but 
also with the problems which engage the attention of the manufacturers of 
today. 

These accomplishments constitute the actual basis of the institute's largest 
field of public service, namely, the effective co-operation with manufacturers 
who are confronted with problems which require study. 

During the five years which have elapsed since the establishment of the 
first industrial fellowship at the Mellon Institute 47 distinct business organi 
zations have endowed some 105 one-year fellowships. They have done this in 
the belief that the Mellon Institute was in a position to mobilize and concen 
trate all of the advantages and opportunities known to science for the solution 
of their particular problems. 

The total amount of money contributed to the Mellon Institute by American 
manufacturers for the five years ending March 1, 1916, was $360,400. In addi 
tion to this sum of money, $21,300 were awarded in bonuses to fellows (indus 
trial researchers) for the successful solution of manufacturing problems. 

During the five years the institute itself expended about $175,000 in taking 
care of the overhead expenses in connection with the operation of the indus 
trial fellowships. Besides this amount of money, the building and permanent 
equipment of the institute represent an investment of about $350,000 

That the results obtained under the industrial fellowship system of the 
Mellon Institute have justified the expenditures of these sums of money, both 
on the part of industrial concerns and the institute itself, has been shown by 
the fact that during the first four years—March, 1911, to March, 1915 
out of every ten problems assigned to the institute for study were solved to 


seven 


the satisfaction of the donors. A large percentage of the industrial fellow 
ships were renewed, showing the confidence which American manufacturers 
have in the institute. 

Twenty-five patents have been granted to the holders of industrial fellow 
ships, and there are as many more pending. Then, too, some 20 new processes 
have been developed in the institute, and all of these are now in actual opera 
tion on commercial scales. 

The following table shows the number of industrial fellowships that have 
been founded from March to March of each year, 1911-1916; the number of 
investigators or fellows, as they are called, who have been employed on these 
fellowships, and the total amounts of money contributed for their maintenance 


by industrial concerns: 


March to No. of industrial No. of Amounts 

March. fellowships fellows contributed 
1911-1912 1] a $39,700 
1912-1913 16 “ 4.300 
1913-1914 21 7 78,400 
1914-1915 21 “4 61,200 
36 is 126,800 


1915-1916 

(4.) The Mellon Institute secures through proper connections systematic 
prompt advice of all developments in American and European industrial 
practice, and its industrial service bureau gives especial attention to inquiries 
relating to industrial economics and to the application of scientific methods 


to manufacturing. Numerous requests for information are received during 
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every month from American business men and industrial establishments; and, 
in keeping with its abiding attitude of welcome toward manufacturers in tech- 
nical difficulties, the institute regards it as a privilege to render the service 
asked for. i 

(5). It is well known that the national trait of desiring good returns for a 
minimum expenditure of money has fostered certain empirical work which 
has gone under the garb of industrial research and is even now the predomi- 
nant principle in many of the so-called research departments of our industrial 
plants. Its history shows that the system in operation at the Mellon Institute 
constitutes a tried method of combating pseudo-research in industry, for the 
cost factor is reduced to a minimum by the endowment of the institute. 

(6). The Mellon Institute has played an active part in educating the public 
to the realizable functions of research and in imparting to the popular mind 
a wider recognition of the lines of demarcation which distinguish original 
investigation from other worthy objects. Hand in hand with this campaign of 
publicity for the betterment of American industry has been the activity of 
the Mellon Institute in establishing an acquaintance on the part of American 
manufacturers with the investigational power and activities of American 
research chemists. Since the Mellon Institute is the only endowed industrial 
research institution in the country, it has been in a very favorable position 
for contributing to the education of the American public to the value of 
research, 

The Mellon Institute has during the past two years contributed 12 different 
papers on research, its value and methods, to the scientific journals. Reprints 
of these contributions have been freely disseminated and widely read. 

(7). The Mellon Institute has promoted the progress of science and indus- 
try and has stimulated further scientific inquiry by making available to the 
workers in science and technology complete and detailed accounts of what 
has been accomplished in its research laboratories. 

The agreements under which industrial fellowships are founded provide 
for the eventual publication of the results obtained. But this can be done only 
at such time as will not unduly injure the interests of the donating companies. 
Since those who pay for the investigations own the results, much of the 
important work done at the institute to date has not yet been published. But, 
on the average, 10 reports of researches are contributed each year to the 
various chemical journals. 

(8). The experience of the Mellon Institute in industrial research has 
been drawn upon heavily by a number of independent organizations which 
have recently entered this field. The administrative experience of the insti- 
tute is always available for use by its prospective allies and the institute 
welcomes warmly their entrance into the field of industrial research. In 
keeping with this attitude, the Mellon Institute has established, wherever pos- 
stable relations with other organizations, both in this country and 
abroad. The following institutions have lately inaugurated industrial research 
departments based upon the system in operation at the Mellon Institute: The 
University of Kansas (Division of State Chemical Research), the Royal Cana- 
dian Institute (Bureau of Scientific and Industrial Research), and the Uni- 
versities of Michigan and of Washington. The Georgia School of Technology, 
Massachusetts Agricultural College, Syracuse University and Columbia Uni- 
versity are contemplating similar steps in this country, and the University of 
Sheffield and the Sir John Cass Technical Institute, in London, England, have 
the adoption of the system under advisement. Then, too, the’ Federal Govern- 
ment of Australia and the Japanese Government are investigating the possi- 
bilities of establishing institutions of the type of the Mellon Institute. 

The Mellon Institute contends that no greater good to society can arise 
than from a wider distribution of the duties and responsibilities of research. 
Accordingly, it has co-operated with the above-mentioned institutions and has 
rendered the informative service necessary for the establishment and organi- 
zation of their industrial research laboratories. 

(9). It has contributed to education by providing the nuclei for the Schools 
of Chemistry and Specific Industries and for the Department of Chemical En- 
gineering of the University of Pittsburgh. 

The staff of instruction of the School of Chemistry of the University of 
Pittsburgh includes the regular faculty of the university and industrial fel- 
lows from the Mellon Institute who are especially qualified in various tech- 
nical and theoretical branches. This happy combination gives the school of 
chemistry the unique opportunity to offer not only the customary under- 
graduate and graduate courses, but also specialized work under men who 
possess eminent qualifications in their particular branches and are in close 
touch with prevailing industrial practice. 

The new home of the Mellon Institute affords ample accommodation for 
@ graduate school of specific industries. This educational innovation, in 
eperation only since the dedication of the permanent building of the institute, 
has so favorably impressed certain manufacturers that they have made 
arrangements for training a number of young chemists to become experts in 
specific branches of technology. The plan of this graduate school of specific 
industries obviates the dangers incidental to early specialization during the 
period of training, and it thus overcomes one of the principal difficulties of 
the past. It has been predicted that schools of this type can only result in a 
more satisfactory correlation of the work of the chemist and engineer in 
industry, and, by providing a sounder professional training, render the uni- 
versity of greater service to industry. 

(10). The Mellon Institute maintains a department of research in pure 
chemistry, wherein graduates of colleges in good standing may be admitted 
as candidates for advanced degrees. It is the principal duty of the head of 
this department, Dr. Martin A. Rosanoff, the incumbent of the Willard Gibbs 
professorship of research in pure chemistry, to maintain in it the highest 
attainable academic standard. 


sible, 


——— 


Six fellowships in pure chemistry are available to those who deésire tg 
pursue graduate study in pure chemistry. 

The national service which the Mellon Institute is now rendering has been 
alluded to as follows by Dr. Marston Taylor Bogert, professor of organic 
chemistry in Columbia University, New York (Science, n. s., 42, 737): 

“Our own country is beginning to awaken to the fact that Civilization 
unarmed by science is at a terrible disadvaniage in the event of a struggle 
for existence, and that this arming cannot be done at short notice. The 
result is a loud and urgent call upon the universities, colleges and technica] 
schools of the land for help. 

“Conspicuous among those answering this call most effectively are the 
University of Pittsburgh and its Mellon Institute. Conducting an energetie 
campaign for the education of the community to a better appreciation of 
science, pointing out to the manufacturers wherein the chemist can aid them, 
and winning their support for chemical research, prosecuting skillful investi. 
gations directed to the immediate public needs, and turning out highly trained 
scientists, this university has already made an enviable record of service, and 
has placed under a lasting debt of gratitude not only the city of Pittsburgh, 
the chemical profession and the nation, but the entire .world of humanity as 
well, for its activities minister in the highest degree to the progress of civiliza- 
tion and its achievemenis ultimately become the property of all mankind.” 


RR Basen 


Everything in Raw Material Needed for National Pre- 
paredness Found in Abundance in South. 





JOHN STEPHEN SEWELL, Alabama Marble Co., Gantts Quarry, Ala. 


HE further development of the steel industry and of the chemical indus- 

tries in the South is of the greatest importance to the nation as a whole, 
for the reason that the localities where the raw materials for such develop- 
ment. are most easily available are admirably located from a military and 
strategic point of view. 

Speaking in terms of undeveloped, or partially developed, resources, that 
portion of the South centering around Birmingham, Ala., contains in adequate 
quantities all of the coal, iron ore, cotton, water power and sources of sul- 
phuric and nitric acid required to supply the entire country with munitions 
in the event of a great war without assistance from any other portion of the 
country at all. What is needed is adequate development. 

That an increase in industrial development in any section of the country 
is of benefit to the entire nation cannot be doubted. It increases the purchas- 
ing power of the section of country concerned for all of the products which 
must be produced elsewhere. To the extent that an export trade is developed, 
it has, of course, a favorable influence on foreign trade conditions and our 
trade balance. ; 

If the South’s chemical resources are adequately developed it will cheapen 
the cost of fertilizers and increase the productiveness of the soil. An ade 
quate supply of dyestuffs locally produced ought to have a favorable influence 
upon the textile industries and ultimately bring about a state of affairs where, 
with the assistance of mills in the North, a much greater portion of the 
South’s cotton crop would be sold in finished form, ready for use by the 
consumer. 

The development of a highly-paid industrial population is one of the surest 
means of accumulating capital, and accumulated capital, wherever produced, 
must be of benefit to the entire nation. That such development will work 
wonders for the South itself is axiomatic. 

It is in a military sense, however, that the development of the chemical 
resources of the South is of the most importance to the nation as a whole. 
Everything in the way of raw material that is required in cunsiderable quan- 
tities is here in adequate amount. All that is required is development. With 
these materials and the industries for using them adequately developed in the 
South, the country will be secure, so far as its supply of munitions is con- 
cerned, no matter what may happen; the economic results that will surely 
follow the development are in themselves a sufficient justification for under- 
taking it. Its military importance makes it really imperative and removes its 
desirability from the domain of debatable questions. 

It seems to the writer that if the Government could be induced to establish 
a small arsenal somewhere within reach of the Birmingham ores, the concerns 
now interested in the steel and iron business in Birmingham and its vicinity 
would readily undertake to produce steel of the proper quality. With a begin- 
ning of this sort by the Government there would be created a nucleus of 
highly skilled operatives, and the necessary manufacturing atmosphere would 
be created favorable to the further development of the same or allied indus- 
tries. This would result within a comparatively short time In a population 
able to furnish the requisite skill for the production of munitions on any 
desired scale. 

The beneficent effect of the establishment of the chemical industries in 
the South upon agriculture, or on the textile industries and other business, 
seems too obvious to require any further discussion. 
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Relation of Chemistry to the Cottonseed-Oil Industry. 


By Davip Wesson, Manager Technical Department, Southern Cotton Oil Co. 


HE wonderful growth of the cottonseed-oil industry in this country is a 
beautiful example of the aid given by applied chemistry in producing a 
large number of valuable products from a material which was at one time 
regarded as a nuisance. It was 
not so many years ago that laws 
were passed in some of the States 
making it a punishable offense to 
throw cottonseed into the rivers. 
In the “Statistics of South Caro- 
lina,” published 1826, the state- 
ment is made that “Dr. Benjamin 
Waring established the first paper, 
oil and grist mills at Columbia, 
S. C., and expressed from cotton- 
seed a very good oil.” 

Georgia had an oil mill in 1832, 
but little is known of its history. 

Cc. D. Arfwedson, Esq., in his 
book entitled “United States and 
Canada, 1832, 1833 and 1834,” un- 
der the heading “Cotton Culture,” 
makes the following mention of 
cottonseed: 

“In many places it is usual to 
manure the fields with the seed 
not used for planting, but of late 
years experience has taught the 
planters to set a higher price on it, as it contains a considerable quantity of 
oil, which is extracted by pressure and is suitable both for burning and paint- 





DAVID WESSON. 


ing. The oil may in the course of years become an additional source of wealth 
to the planters.” 

Today this conjecture is more than realized. 
can be best illustrated by comparing a few statistics relating to its early 
years with those of the last few years. The commercial importance of the 
industry had it's beginning from 1850 to 1855, and was just commencing 
was interrupted by the Civil War. The only 
The following table will give an idea of 


The growth of the industry 


to attract attention when it 
available statistics begin in 1872. 
the growth of the industry from 1872 to 1890: 











Year Seed Seed Per cent. 
ending produced. worked. crop 
June 30, Tons. Tons. Values. worked. 

ea aéidemeinn 52,705 

1874 sneepsaeas 1,687,000 84,000 5 

1875.. a Susioon secmareaneceaiio ers 123,000 6 

1876. , aa ane 1,969,000 98,000 5 

1877.. chabeeeechunhtawascaceede: Se 150,000 3,910,000 7 

isvissemneneantes phponpemsmiatendice 2,268,000 181,000 3,810,000 8 

Se re re 2,616,000 235,000 5,640,000 9 

ee ee q 4,610,000 6 

SES peers 8,380,000 12 

Bie s 0c0ecenscucdecstaneevens 10,640,000 12 

1883 9,850,000 15 

Sear er ein ecekeaeen . 2,625; 499,000 10,470,000 19 

ER Ae nd — .... 38,045,000 578,000 10,970,000 19 

694,000 12,820,000 93 
$23,000 17,130,000 25 
794,000 24 
874,000 25 
4,093,000 1,023,000 19,790,000 25 


For comparison we have the cottonseed crushed in the last four years: 


Year Seed Seed Per cent. 
ending produced. worked. crop 
June 34, a Tons. Tons. , worked. 
1912. bees _— wits .. 6,104,000 73 
ae nasihutineedeneasaune. ae 7 
1914.. cp endeeieaasabehensaunnh 7,500,000 74 
1915.. ivijsetaseeonewene ae 5,500,000 75 





Putting the matter in another way, the value of 


Seed crushed in 1874 was.. 
Seed crushed in 1915 was.... 
The number of establishments in the early years of the industry were as 


follows: 


Factories. Workers. 


Year. 

1860 3 183 
1870 26 644 
1875 35 Hert 
1880) 45 3.114 
1885 gu 4.4") 
18%) 119 6,301 
1895 250 “ 
190... sateen Neemneeanpedtian ea ‘a 357 

1905 *? eee bie ree ; . : ‘ , 715 


The number of establishments crushing the seed the last four years are: 


Year. Factories. Workers. 
1912 857 17,500 
1913 870 

1914 Se eys : - 8380 — 
1915 840 #20000 


PITITITITT TT ss ese . 7 5000 


*Estimated. 
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The causes of the enormous growth of the industry are various: 


First—There has been a rapid increase in the population of this country 
as well as many of the other countries of the civilized world, calling for an 
increased supply of food materials. In the early days of this country, when 
meat was plentiful and the hog production large, lard was the chief cooking 
fat in America and northern Europe. With the doing away of the large cattle 
ranches in our Western States and the increased demand for meat food prod 
ucts, more and more of the hog has been eaten as pork, while there has been 
less lard to supply the demands for edible fat. This demand is being largely 
supplied in the present day by cottonseed oil, and the growth of the cottonseed 
oil industry has been more or less coincident with the decrease per capita 
supply of hog lard. 

Second—Cottonseed oil produced in the early days of the industry was a 
It commenced to be used about 1879 in small quantities 


very irregular product. 
The result was not an improvement to the mixture. 


to adulterate hog lard. 
Frequent attempts were made to improve the quality of the oil, but owing to 
the great differences in the character of the raw material, due to seasonal 
influence on the seed, the results did not meet with grat success. It was about 
this time that chemistry commenced to be applied to the industry, which has 
been growing by leaps and bounds ever since 

The first efforts of the chemist were devoted to refining the oil. 
to test the crude oil delivered by the mills to see how much of a yield of the 


He began 


refined oil it would produce and what quality of refined oil he could make from 
it. He next began to try to improve refining and bleaching methods. It was 
not until 1887, after the formation of the American Cotton Oil Co., that any 
organized effort was made to examine mill products with a view to finding 
out how much oil was left behind in the cake and what were the losses taking 
place in the hulls. 

It would seem that a logical presentation of our 
up the development of the work of the mills and their products, of which oil 
as applied 


subject should first take 
is the principal one, and then take up the work of the chemist 
to the oil. 

In the early days of the industry it was the 
beautiful 


practice to try to produce 
a very handsome appearing crude oil and soft, golden yellow cak« 
Apparently little attention was paid to the 
“crude mills,” and the word 


and meal. matter of yields. Th 
mills producing crude oil were called 


The hulls were burned under the boilers, and the 


described them very well. 
hull ashes were sold as fertilizer. The crude oil was shipped in all kinds of 


whiskey and varnish barrels. In fact 


barrel of 


from new oak barrels to 


the writer remembers one instance where a 


barrels, 
whiskey was acci 
dentally dumped with a carload of barrels of cottonseed oil which were 
being emptied into a lard refinery, to the great grief of the workmen, who 
made the discovery too late. The refiner was at considerable loss to get 
the flavor of the whiskey out of the oil afterwards 

, 


In the year 1887 the writer established a small laboratory in Chicago for 


the analysis of products from the mills of the American Cotton Oil Co. Som« 
of the results of the analytical work showed on 244 samples of cake an aver 
age oil contents of 13.55 per cent., while on 226 samples of meal the averag: 
oil contents was 12.18. per cent. Hulls were not analyzed at this time, except 
they were generally inspected, and if they showed a considerable proportion 
* cut seed or meats, attention was directed to the mill manager. 

The American Fertilizer Handbook publishes some interesting articles by 
Thos. C. 


five years. 


Law of Atlanta, Ga., wherein he shows analyses of meal for the last 


For the crushing season just ended, 1915-1916, the average oil 
contents of over 13,000 samples of meal was 6.38 per cent. 

The comparative yields of products per ton of seed for the years 1888 and 
1916 are shown in the following table. The improvement will be noted at a 


glance: 


Increase Decrease 
1888 1916 er cent Per cent 
Cake and meal 7 141 39 
Oil. 2a) 10,7 
Hulls . viel) | 
Linters .... 22 17 
Miscellaneous ‘ 
Loss 148 19% 
TT , 
These results have been brought about by the chemist making innume! 


able analyses of the seed, demonstrating the amount of oi] and meal contents 
making constant analyses of the mill products he has 
of the mills, 


therein, and then by 
enabled the managers to keep a close physical audit on the work 
keeping the mechanical department constantly striving to attain the ideals 
pointed out by the results of the analytical work. 

Whether it was the results of the numerous analyses made by the chemists 
at the Agricultural Experiment Stations which demonstrated the feeding value 
of cottonseed hulls, or whether it was the animal instinct of the cows them 
selves, the fact remains that in 1888 the hulls which were considered to have 
a fuel value equivalent to two pounds of hulls to one pound of soft coal have 
for the last few years been selling at prices ranging from $5 to $10 a ton 

The great increase in the production of linters has been due to the heavy 
demand for guncotton and its products, caused by the present war. This 
increase is therefore directly due to the necessity for raw material in a strictly 
chemical industry. Linters are also used in mattresses, furniture cushion: 
absorbent cotton and batting. 

The greatest work of the chemist 
present state of development has been along the lines of refining the oil. In 


in bringing the cotton oil industry to its 
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the early days of the industry the product of the oil mills was known as prime 
or off crude oil, and was sold principally on taste and appearance. Along in 
1890 the writer made it a practice to govern purchases by the percentage of 
free acid found in the oil, taking the same as the index of the fermentation 
which the seed had undergone prior to the pressing of the oil. The lower 
the free acid, the better the oil. This innovation aroused considerable opposi- 
tion from the brokers and the oil mill men, some of whom strenuously pro- 
tested that no free fatty acid had ever come on their premises, and therefore 
could not be found in their oil. The amount of free acid present afterwards 
became naturally an index for the proper amount of alkali to be used in refin- 
ing, and by careful selection of the crude oil considerable improvement was 
made in the ordinary yellow oils of that early period. 

Refining methods consisted simply of the addition of caustic soda to the 
crude oil in sufficient quantity to produce the desired color. Different refiners 
used different methods of determining the proper amount, the chief method 
being what chemists would call “guessometric.” One man, remembered by the 
writer, used to tell the strength of his lye by rubbing a few drops between his 
fingers. : 

The oil was finished in different ways, many concerns heating the oil and 
blowing it with compressed air after the soap-stock had been settled in 
another tank. Another favorite method of removing the moisture was to heat 
the oil in shallow, flat tanks until the moisture was expelled. One concern, 
noted for its olive-flavored oil, used to obtain the same by heating the oil to a 
temperature considerably above the boiling point of water in shallow tanks 
under the skylights. This improved the color of the oil, and, there being no 
accounting for tastes, may have improved the flavor, according to the light 
of those days. At any rate, the oil was turned rancid. 

Winter oil, or oil from which the stearine was removed, was made by 
chilling the oil in barrels or other containers in cellars by the use of large 
The oil was then pressed in ordinary hand presses, remov- 
This has been 


quantities of ice. 
ing the stearine and making the so-called winter and salad oils. 
changed by the use of ice machines and improved presses. 

The first white oils were made by the use of bichromate or permanganate 
of potash and sulphuric acid. Only a small percentage of these oils were 
used in lard mixtures on account of their rank flavor, and they were not made 
in any great quantities, except for us in miners’ lamps, where the oil found 
ready sale. 

About the year 1880 fullers earth was first used, and ever since this has 
been the standard method of removing the yellow color from alkali refined 
oils. The operation is very simple, the earth being agitated with the oil at 
the proper temperature—in the neighborhood of 100° C.—and then passing 
the oil] through a filter press to remove the earth. The resultant oil is nearly 
white in color, but possesses, however, a distinctive earthly flavor. Owing to 
careful chemical control, the quality of the earth used for this purpose has 
been greatly improved, while the quantity has been greatly diminished, so 
the actual loss in the bleaching operation has been made nearly negligible. 

About 1891 a marked improvement was made by the introduction of a 
deordorizing process which consisted of blowing steam through the oil heated 
at a temperature considerably above the boiling point of water. This carried 
off a great deal of the odor and flavor and made the oil much superior for 
use in lard compounds. The oil prepared in this manner, though still contain- 
ing considerable flavor, did not keep any too well, and while it added a great 
impetus to the consumption of the oil and the development of the lard com- 
pound industry, left much to be desired. The Wesson process, invented by 
the writer in 1900 and rapidly developed into a practical commercial proposi- 
tion, brought about a marked revolution in the oil and lard compound busi- 
nesses, This new process produced an oil of superior color, free from odor 
and flavor, and one which gave off very little objectionable odor when used 
in cooking. The oil produced by this process bore the same relation to the 
ordinary summer yellow oil of commerce as does granulated sugar to the low 
grades of yellow and brown sugars which enter the sugar refineries. One of 
the immediate effects of this process was a stimulation of the demand for 
cottonseed oil for margarine in Europe, as it set a new fashion in so-called 
butter oil, and the brands sold under this process immediately acquired a 
supremacy. In fact, it became so popular that very successful factories 
using the process were established in England and Germany before the out- 
break of the war now devastating Europe. 

It seemed for several years as though the limit had been nearly reached 
in the development of food products from the oil. The compound lard indus- 
try, which had been growing steadily from 1880 to 1911, was able to make a 
satisfactory product with about 15 per cent. of oleostearine, a by-product of 
the oleomargarine industry, mixed with 85 per cent. of highly refined cotton- 
seed oil. The ideal of fat chemists, however, was to produce a satisfactory 
lard compound containing no animal fat whatever. This was brought to pass 
about 1911 through the invention of the process generally known as hydrogena- 
tion. The French chemists, Sabattier and Senderens, discovered that certain 
unsaturated organic compounds, such, for instance, as oleic acid, when brought 
in contact under proper conditions with finely divided nickel in the presence 
of a current of hydrogen were converted into saturated compounds. This 
principle about 1911 was successfully applied, to converting the fluid portions 
of various fats and oils, among them cottonseed, to solid fats. The chief 
difference between the fluid portion of cottonseed oil and a hard fat is 1 per 
cent. of hydrogen. This is added by heating the oil in the presence of a 
catalyser, generally nickel, in a stream of pure hydrogen gas. According to 
the amount of treatment, the oil may be hardened to the consistency of butter, 
lard, tallow or stearic acid. It may have a melting point varying from 30 to 
63° C. The harder material can be used in lard compounds in the same 
manner as oleostearine, while a softer material is well known throughout the 
country under the much advertised name of Crisco. 


No article dealing with the chemical development of an industry can over. 
look the matter of by-products. In refining the oil, varying amounts of a mate. 
rial known as soap-stock are produced. In the early days of the indusiry the 
losses were enormous, 12 to 14 per cent. being not an unusual average, while 
at the present day losses do not exceed 9 per cent. for the average work of a 
well-regulated plant. Soap-stock contains, besides the fatty acids neutralizeg 
in the process of refining, considerable quantities of coloring matter and free 
oil. In the early days soap-stock was boiled up with caustic soda and salt 
and converted into a yellow soap much used by the woolen manufacturers, 
This was rather a soft soap, and by mixing proper quantities of tallow ang 
rosin was converted into a low-grade of laundry soap by many manufac. 
turers. About 1887 it was worked into washing powder, and the “Gold Dust 
Twins” have been working hard at it ever since. 

About 1900 it was found possible to recover the glycerine existing in the 
soap-stock and to distill the fatty acids resulting from saponification. This 
was brought about largely through the work of Ernest Twitchell of Cincinnati. 
At the present time, owing to the large demands of the war for glycerine, 
most of the soap-stock is saponified so as to recover the glycerine, and the 
resultant fatty acids, by means of distillation, are converted into a very 
light-colored product, which forms the basis of some of the most popular 
laundry soaps. 

In the distillation of the fatty acids a resinous pitch remains as a residue, 
which is used largely in paints and roofing materials. The chemist has not 
finished with this product, and hopes to make something better as time goes on. 

In conclusion it may be said that, at the present time an oil mill can operate 
about as successfully without a chemist as an ocean liner can cross the 
Atlantic without a navigating officer. The oil mill manager needs a chemist 
as much as he needs his bookkeeper and mill superintendent if he is going 
to run his business on an efficiency basis. In the refining of the oil and the 
manufacturing of lard subsitutes and other edible products therefrom, the 
attention of the chemist is needed at every step to pass upon the accuracy 
of the work and to maintain the quality of the products. In the work of 
catalysis or hydrogenation the chemist ranks supreme in producing results, 
The same may be said in handling the by-products, as the manufacture of fatty 
acids and glycerine from the soap-stock is a strictly chemical problem, and 
needs close technical supervision. e 

Another by-product to which attention should be called is the manufacture 
of hull fiber from hulls and conversion of the same into cellulose. This depends 
also for success on the work of the chemist. 

We can safely say that were it not for applied chemistry the farmer would 
not be receiving about $192,000,000 a year for his seed, the world would not 
be receiving 4,000,000 barrels a year of edible oil, nor the excellent cooking 
fats free from all animal associations produced from it. We would be short a 
great many thousand pounds of first-class soap-making material and roofing 
pitch, all of which benefit the human race, while the cattle of the world would 
greatly miss the annual production of 1,500,000 to 2,000,000 tons of cake and 
meal and over 1,000,000 tons of cottonseed hulls. 


Ar [ ( \( Wor, 


Importance of Alkali Works as an Element in National 
Preparedness. 


W. D. Mount, General Manager the Mathieson Alkali Works, Saltville, Va. 


HE location of the Mathieson Alkali Works at Saltville, in the mountain 

region of Southwestern Virginia, is very favorable to continued produc- 
tion of alkali in case of war. It is far from any national boundary, and would 
only be accessible to an enemy after long-protracted, successful, aggressive 
struggle. 

The salt supply is ample for an.indefinite period; the coal supply is from 
nearby fields; limestone is abundant locally, and ammonia, now received from 
outside points, bids fair to become a local product. 

This company has been in regular and continuous operation for 21 years 
producing soda ash, caustic soda and bicarbonate of soda, together with other 
special alkali products. Although salt is not a product at present, it could 
be made and shipped in large quantities in case of need. 

It is well known that caustic soda is necessary for preparing raw materials 
for manufacture of high explosives; in case of need the entire product of the 
works could be turned into caustic soda. 

It is well known also that nitrogen is a necessary component of all explo- 
sives, and it is an important fact that an allied company is now carrying on 
experiments at Saltville, on patented processes, on a semi-commercial scale, 
whose object is the fixation of atmospheric nitrogen. These experiments 
show distinct signs of commercial success, and their importance in case of 
war needs no elaboration. 

Enlargement of the machine shops and foundry planned for the near future 
could be applied to production of munitions in case of war, and further en- 
largements could be made at short notice. Saltville, with its present shipping 
facilities, is of great potential value as a protected source of a number of 
important items entering directly or indirectly into the manufacture of war 
material. 
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The Fertilizer Industry, Developed by Chemistry, and 
Its Relation to Agriculture. 


By F. B. Carpenter. Richmond, Chief Chemist Virginia-Carolina Chemical Co. 


HEMICAL industry has been of tremendous assistance in the development 

of the vast hidden resources of this country, and this development in turn 
has wrought great changes in our industrial and social welfare. One of the 
striking examples of what the 
chemist has done for the benefit 
of mankind is the development of 
the fertilizer industries of the 
world, which enable the agricul- 
turalist to maintain the fertility 
of the soil and thus supply suffi- 
cient food for the ever-increasing 
population. The beginning of the 
present century has witnessed a 
tremendous increase in the use of 
commercial fertilizers. In the 
year 1900 there were produced in 
the United States 2,200,000 tons, 
and in the year 1914 the produc- 
7,631,203 


were 


tion had increased to 
tons, two-thirds of which 
produced in the Southern States. 
This represents an outlay by the 
farmers of this country of more 
than $150,000,000. 

No better testimonial could be 
given of the usefulness and value 
of a commodity than these signi- 
ficant figures showing this large increase in production in a comparatively 
short time. If, however, we study the real conditions of agriculture we wonder 
that the production and consumption have not been even greater. The amount 
of fertilizers used in different localities varies widely, according to conditions 
of fertility and kind of farming practiced, but it may be stated in a general 
way that the consumption is largest in those sections which have been the 
longest under cultivation; thus in many of the Eastern States large quantities 
are employed of necessity, while in the West farmers are only just beginning 
to learn that their application is necessary for the profitable production of 





F. B. CARPENTER. 


crops. : 
The existence of the human race is dependent upon agriculture, which by 
the production of certain plants serves to feed, clothe or otherwise contribute 
to its welfare and happiness, and the history of the fertilizer business is a 
part of the record of what man has done to assist nature in the greater pro- 
duction of useful vegetation. Plants, like animals, must have an abundance 
of food if they are to be developed vigorously and thrive; fertilizers, therefore, 
serve a similar purpose in maintaining the life and growth of plants that food 
does in sustaining life and development in the animal kingdom. Fortunately 
nature has made a most abundant provision for the growth of a great variety 
of vegetation, but as civilization advances and population increases man is 
compelled to assist nature in order to supply himself with the vegetable 
products which his necessities or luxuries demand. 

A century ago little was known concerning the nature of soils and their 
relation to plant growth. Some of the lands which had been producing bounti- 
ful crops were becoming less productive under the primitive methods prac- 
ticed by the early agriculturalists. Scientists set to work to find a reason 
for this, and these early investigations laid the foundations for the vast 
amount of research work which has been and is being carried on at the 
present time in the interest of agriculture. The science of chemistry was 
just beginning to get on a firm foundation, and by the middle of the century 
chemists began to learn something of the real nature of the soil and its rela- 
tion to plant growth. 

Liebig, an eminent chemist, was the first to study the chemical composition 
of the ashes of plants and to point out the necessity of supplying plants with 
mineral foods; he conceived the idea of dissolving bones with sulphuric acid 
and thus render the phosphoric acid soluble, in which condition it could be 
more readily utilized by the growing plants. This, then, was the real begin- 
ning of the manufacture of fertilizers. It is true that it had long been known 
that certain substances increased the production of growing crops, but up to 
this time there had been no real scientific explanation of the beneficial effects 
thus produced. Liebig foresaw with wonderful accuracy that a great industry 
would grow out of his researches, as will be seen from a letter which was 
addressed to American farmers, a part of which was as follows: 

“Manufacturers of manure will be established in which the farmer can 
obtain the most efficacious manuré for all varieties of soils and plants. Then 
no artificial manure will be sold whose exact amount of efficacious elements 
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is not known, and this amount will be the scale of determining its value 
Instead of the uncertainty of mere empiricism, all the operations of agricul 
ture will be carried on with certainty, and instead of awaiting the results of 
our labors with anxiety and doubt, our minds will be filled with patience and 
confidence.” 

Thus the great principles underlying the application of artificial fertilizers 
were fully set forth, and, as prophesied, have resulted in a large and growing 
industry. 

The treatment of mineral phosphates with sulphuric acid, however, origi 
nated with Laws, who took out a patent for the process in 1842 and estab 
lished a factory, from which time the commercial production really dates 
During the first years the development was slow, but during the past thirty 
years there has been a steady growth, until at the present time the manu 
facture of fertilizers has reached enormous proportions in the eastern and 
southern parts of our country. 

Chemistry has made many and varied contributions to industries allied to 
agriculture, but probably its most valuable achievements in the branch of 
agricultural chemistry are those which have developed the fertilizer industries 
of the world. Agriculture is really the foundation of all industry and wealth; 
any contribution, therefore, which has increased the production of the soil 
has indirectly benefited all avenues of trade and exerted a tremendous influ 
ence on our national welfare. If it were not for the chemist the enormous 
natural storehouses of plant food would still remain undeveloped; but as a 
result of his untiring researches, assisted by the miner and engineer, thes: 
valuable natural fertilizer constituents, which have accumulated through the 
ages in different parts of the world, have been utilized and converted into 
mixtures which make it possible to produce larger crops, made necessary by 
the ever-increasing population. Thus the large deposits of nitrate of soda in 
South America, the potash mines in Germany and the numerous natural 
accumulations of phosphates have been developed and their products con 
verted by chemical treatment into valuable plant food compounds. In addi 
tion to these natural sources there have been collected “from the four corners 
of the earth” large quantities of refuse substances from various industries, 
which have by chemical treatment been converted into useful constituents 
for the manufacture of fertilizers. The very air we breathe is being utilized 
in producing nitrogen compounds in suitable form for plant nutrition, thus 
insuring an abundant supply of this element for all time. 
the most important elements in plant production, and only a few years ago 


Nitrogen is one of 


there was considerable apprehension lest its supply in combined form would 
not be sufficient to produce enough food for the rapidly increasing population 
With this new discovery the future supply of combined nitrogen is assured, 
not only for agricultural purposes, but for other uses in which large quantities 
are employed. The utilization of the nitrogen of the air, and combining it in 
suitable form for industrial purposes at a reasonable cost, may be regarded 
as one of the most important of the recent industrial 
chemistry. 

Some of the necessary ingredients of plant food are found in abundance 
in nearly all cultivated soils, but agricultural science has demonstrated that 
the supply of phosphoric acid, potash, nitrogen and sometimes:lime is often 
Vegeta 


achievements in 


insufficient originally, or becomes so by long-continued cultivation. 
tion draws heavily of these compounds, and to counteract this continued drain 
most economically fertilizers are employed. A proper fertilizer must not only 
contain one or more of the essential constituents, but the compounds must be 
easily convertible by the action of rain and moisture to such a form that 
plants can readily absorb them. To properly prepare the various materials 
for plant food requires large factories and expensive equipment, where all the 
different substances are treated chemically or mechanically, according to their 
different requirements, and blended together in suitable proportion to meet 
the requirements of different soils and crops 

With the advent of the fertilizer industry agriculture began to take on a 
new lease of life, so to speak, and its influences are being felt more and more 
each year as the natural fertility of our lands becomes exhausted and our 
farmers become better informed in matters pertaining to the cultivation of 
the soil. In past years the farmers of this country had access to such vast 
areas of virgin lands that good crops were produced without artificial fertiliza- 
tion; when one field became exhausted it was customary to move to another 
location, where the soil would respond to the simple methods of cultivation 
then practiced. This system of farming, in which no attempt was made to 
return to the soil the fertility which had been removed, impoverished the lands 
to such an extent that for profitable returns a different system must be prac 
ticed or it will not be possible to produce sufficient food and clothing to meet 
the future demands of civilization. There are many factors which effect in 
one way and another the successful production of crops, but a point of primary 
importance which has been learned is that for continued success in farming 
it is necessary to return to the soil the plant food which has been removed 

The greatest influences on agricultufe afe found in the most advanced of 
the European countries where the largest quantities of fertilizers have been 
employed. Today Germany applies more prepared fertilizers per acre than any 
other nation in the world, and partly as a consequence gets higher yields of farm 
crops than any other nation. As compared with the United States, Germany 
produces more than twice as much per acre of the principal food crops, but it 
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must be borne in mind in making this comparison that there are large areas 
in this country where no fertilizers are used. In those sections where inten- 
sive farming is practiced and liberal amounts of plant food are supplied the 
production will compare favorably with any other country in the world. 

If we study the statistics of the United States Department of Agriculture 
we not only find the largest yields of farm crops in those sections where 
fertilizers are employed, but there has been a steady increase in proportion 
to the amount of plant food used and a corresponding decrease where no 
fertilizers are employed, but there has been a steady increase in proportion 
in the Southern States. In North Carolina, where the largest amount of fer- 
tilizer has been employed, the average yield of lint cotton per acre has been 
increased from 170 pounds in 1880 to 240 pounds in 1914, while in Texas, 
where very little fertilizer is used, the yield has decreased in about the same 
proportion. In certain sections of our country, where the soil has been 
exhausted by long years of cropping, if it were not for the large supplies of 
commercial fertilizers profitable farming would be practically impossible. In 
a large portion of the South the cotton crop is almost entirely dependent for 
its successful growth on artificial fertilization; the tobacco farms of Virginia, 
Florida, Connecticut and elsewhere require large quantities of fertilizers, 
which are not only necessary for its growth, but they contribute very largely 
to the fine quality for which these States have a reputation. 

Thus we might enumerate nearly all the different crops which are grown 
and find that in different sections they are dependent to a greater or less 
extent on artificial fertilization. If there were an abundance of farm manures 
these artificial fertilizers would be less needed, but in these days of specialized 
farming it is recognized that the natural supply must be supplemented in 
order to produce the most profitable returns. 

Chemical manures are not only useful to supply the necessary plant food, 
but they have recognized values in the manner in which certain crops can be 
controlled and the qualities of certain plants improved. The truckers are not 
only enabled to produce enormous crops on small acreage, but the maturity 
is materially hastened and quality of product much improved by using liberal 
amounts of suitable fertilizers. It has been found that the maturity of the 
cotton crop can be considerably hastened by the use of properly compounded 
plant foods and thus overcome to a large extent the ravages of the boll- 
weevil, which has caused such destruction in the cotton fields of Texas and 
the adjoining States in the past few years. 

Thus we might continue to enumerate how the science of chemistry has 
been of inestimable value, through the agencies of the fertilizer industries, 
which have transformed by chemical processes the vast quantities of plant 
food from nature’s storehouses into valuable fertilizers, which in turn serve 
to increase the quantity and improve the quality of crops which serve as food 
for man and beast. 

The slow progress of agriculture in the past has been due in part at least 
to the want of knowledge on the part of the cultivators of the soil, but with 
the worn-out conditions of our lands the farmers have come to realize as 
never before the needs of a better system of farming and are eager to adopt 
methods which will improve their condition. Science, ever alert to meet the 
demands of changed conditions, has come to the rescue, and experiments 
which have been worked out by our agricultural departments and experiment 
stations are being published and distributed by the millions to the farmers. 
The information thus furnished covers all phases of the perplexing problems 
of the farm, but the science of chemistry is the basis of the major portions 
of these investigations. It has ascertained what vegetation actually demands 
for its growth, and, as we have seen, points out a multitude of sources where 
suitable materials for crops can be derived; in fact, this science is intimately 
associated either directly or indirectly with nearly all agricultural operations. 
The primitive methods of farming, as practiced hundreds of years ago, served 
their purpose, but with our exhausted lands and increased population a 
different system is required to supply the food, clothing or other necessities 
demanded by the human race under conditions of modern civilization. 

While the knowledge of chemistry as applied to agriculture is scarcely a 
century old, its influence has been tremendous. Never before has there been 
such widespread interest in the results of scientific investigations as at the 
present time; every day witnesses new advances, and the world is awakening 
to the fact that successful farming requires more intelligence and skill than 
was ever dreamed of in the past. The time will come when every farmer 
worthy of the name will come to know his own land and its adaptability for 
different crops; he will learn that for continuous and successful farming the 
plant food which has been removed must be restored to the soil; he will learn 
to use economically and profitably all forms of manures and fertilizers. All 
this knowledge must necessarily stimulate and extend the fertilizer industry. 
While this growing industry has accomplished much in the past, its influence 
in the future on the development of the agricultural resources will be broad- 
ened until all the soils in this great land of promise shall be made to produce 
“two blades of grass where but one grew before.” 

Of the chemical industries in the South, the fertilizer industry is one of 
the most important. The large deposits of phosphate not only furnish the 
basis of fertilizers manufactured in the United States, but in other countries 
as well. Large quantities of nitrogen are secured from cotton seed for fer- 
tilizer purposes, and by developing the extensive water-powers sufficient quan- 
tities can be secured from the atmosphere to make her independent of other 
parts of the world. As has been noted, two-thirds of the fertilizer used in the 
United States are produced in the South, which is an inestimable advantage 
in developing her extensive agricultural resources. This section is especially 
endowed by nature with a favorable climate and suitable soil for the produc- 
tion of a great variety of crops. Something of the vast possibilities of the 
Southern States may be seen when we consider that three-fourths of the 


world’s cotton supply is produced in a small territory as compared to the 
whole, occupied by the twelve cotton-growing States. This is true of no other 
great staple commodity of the world, and yet this may be considered nothing 
as to what can be accomplished through proper conservation and fertilization 
of the soil. 

In the early days, before the lands became exhausted of their virgin fer- 
tility, cotton could be grown without fertilizers, but at the present time its 
production is no longer profitable without the application of liberal amounts 
of commercial manures. The same is true of other crops, and this section 
must look to the fertilizer manufacturers more than ever for assistance in 
developing its vast agricultural resources. 

The South has wonderful possibilities in nearly all branches of industria] 
development, but the greatest progress has been and will continue to be 
confined to those industries which are allied to agriculture. The fertilizer 
manufacturer and the farmer are working hand in hand to increase the pro 
duction of the soil, which will result in a new prosperity for this Southern 
section of our country. 


‘‘Boundless Resources” of Coal, Gas and Other Advan- 
tages Should Lead to Founding of Many 
Chemical Industries. 


Dr. 1. C. Wurre, State Geologist, Morgantown, W. Va. 


EST VIRGINIA has neither gold nor silver, nor any other of the rare 

or precious metal ores, but she has an almost infinite wealth of coal, 
limestone, glass sands, building stone (sandstone), clays and shales for brick- 
making purposes, oceans of brines rich in sodium, magnesium, and calcium 
chlorides, bromine and other valuable salts. 

Her output of petroleum, which exceeds that of Pennsylvania and New 
York combined, is of the very highest grade in the world, rich in gasoline, 
paraffine, lubricating oil, and all other valuable products derived from oils of 
the purest Pennsylvania type. 

Of natural gas she marketed in 1914 two-fifths of all that was sold in the 
entire country, and the manufacture of gasoline from “casing-head” gas, 
formerly escaping into the air unused has only just begun, although in 1914, 
the latest year for which we have statistics, she produced more “casing-head” 
gasoline than any other State in the Union. A splendid opportunity exists 
for vastly increasing this industry. 

The salt brines pumped to the surface daily in connection with the oil 
production of the Ohio Valley in the Sistersville region, and now permitted 
to run to waste, ought to form the basis for a large and profitable chemical 
industry. 

In the variety of her coals she is especially rich, having highly bituminous, 
semi-bituminous, cannels, splints, smokeless, fitted for every kind of fuel, 
coking and by-product uses. 

The iron ores of West Virginia, occurring principally in the counties of 
Mineral, Hampshire, Hardy, Pendleton and Pocahontas, are fair in quality 
and equal 200,000,000 to 300,000,000 tons in quantity, according to the most 
reliable estimates. They are situated near vast deposits of limestone, and a 
large tonnage of splendid coking coal, and hence when opened up to railway 
facilities should furnish the basis for a great iron and steel industry, far 
removed from the dangers of foreign invasion or interruption, in the heart 
of the Appalachian Mountain system. 

With enormous deposits of the purest limestones, easily accessible to 
cheap, high volatile coals along the lines of the Baltimore & Ohio, Western 
Maryland, Chesapeake & Ohio, Norfolk & Western and Virginian railways, 
there should be an enormous production of Portland cement in West Virginia, 
but up to the present time only one plant of the kind exists in the State, viz., 
that of the Alpha Company at Manheim, Preston County. Here is a vast field 
for the profitable employment of capital in this most important industry. 

The boundless resources of cheap coal and unrivaled deposits of natural 
gas should also lead to the founding of many more chemical industries in the 
reduction of Western ores, while the rapid descent and large volume of her 
rivers like the New, Gauley, Cheat, Monongahela, Potomac and others present 
unrivaled opportunities for the cheap generation of electric power and the 
successful establishment of the many chemical enterprises dependent thereon. 





WE NEED TO BE INDEPENDENT. 

With this supply of scientific thought to trade upon and the public senti- 
ment in this country to back and buttress the efforts of our scientific men and 
a tariff policy which will give as just a protection to the dyestuff industry as 
is given to other industries, there is no reason why this nation should be 
dependent upon any other nation for its colors, pharmaceutical or explosives. 
| trust that you people will be able to sound the slogan so well that we shal! 
be not only independent as a nation, but independent economically.—Dr. John 
C. Hebden, Vice-President and General Manager Federal Dyestuff & Chemica! 
Corporation, Kingsport, Tenn. 
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Lime for Chemical Industries in the South. 


By G. F. Loven in, Ph.D., United States Geological Survey. 


NE of the most widely used materials in the various chemical industries 
O is lime. Without lime many of the present and prospective industries 
described elsewhere in this issue of the Manufacturers Record could not 
flourish in the South. With lime- 
stone deposits and limekilns the 
South is well supplied, although 
the present considerable output 
does not begin to represent the 
enormous and well-distributed de- 
posits available. 

Of the 12 Southern States rep- 
resented in the accompanying 
table, Virginia and West Virginia 
are the foremost. These two 
States have ranked among the 
first 10 of the 44 lime-producing 
States in the country, mainly be- 
cause of the large and increasing 
quantities supplied to the chem- 
ical industries. Tennessee, Texas 
and Alabama have ranked be- 
tween fifteenth and twentieth, and 
to these States also manufacturers 
in many lines are indebted for 
their considerable supplies of 





G. F. LOUGHLIN, Ph.D. lime. 


Value of Lime Sold in Southern States, 1910-1914, inclusive. 














State. 1910. 1911. 1913. 1914. 

Alabama nai . $303,612 $300,787 290,394 

EES n.cncacenes wracidiinere 7 109,067 S46 

are mrad 49,221 re 

Georgia ihatedowntnece = er 24,067 

ee rrr rr ere : 15,121 

North Carolina..........-...-- jena 33,543 

Oklahoma ....... cy ae axes — 14,603 

A re ‘ (*) 

DD ~ pice cshunnseneneswadsees Snee’ ae 282,763 266,881 

DD  ccscdsqeeateiabwassedenatdpcschies 2 2 218,007 200, 788 

ED caseccesccicseees cad RARE 563,567 483,016 763,775 

Wert Wiratmin......ccccccscccccccses 274,205 536,660 789,901 680,065 
TEN. cncdnanesewereanvewnenceese .$1,922,075 $2,066,855 $2,301,360 $2,713,644 $2,342,169 


*Less than three producers; figures, therefore, not disclosed. 
#Does not include concealed values for Georgia and South Carolina. 


Distribution of Limestone.—The most extensive limestone deposits in the 
Southern States are in the Appalachian Mountains. They form continuous 
parallel belts extending through Western Virginia and Eastern West Virginia, 
Eastern Tennessee, the northwest corner of Georgia and the northern half of 
Alabama. These deposits in the Virginias, though prevailingly of the high 
calcium variety, include a large quantity of magnesium limestone, which 
extends through several counties.* The proportion of magnesium or dolomitic 
limestone is less to the Southward, and is found in only one county each in 
Tennessee, Georgia and Alabama. 

The western of these limestone belts in Northern Alabama broadens west- 
ward into an extensive area of gently dipping beds extending northward 
through Central Tennessee and Kentucky, and is continuous westward with 
a broad limestone area that covers the greater part of Missouri, the northern 
part of Arkansas and the northeast corner of Oklahoma. This extensive area 
is also represented mostly by high calcium limestone in Alabama, Tennessee 
and Kentucky, but magnesian limestone is prominent in Missouri and Northern 
Arkansas, although very little of it is burned into lime at present, 

Besides the southwest extremity of this great area, Oklahoma contains 
several narrow belts extending northward across its northeastern quarter and 
three belts of eastward trend in its southeast quarter. In Texas an important 
belt extends southward from the northern boundary to San Antonio. These 
deposits are all prevailingly of the high calcium variety, but some magnesian 
limestone has been burned in both Texas and Oklahoma. 

Limestone in the Carolinas is restricted to a few small deposits in the 
Piedmont area and soft limestone or marls in the Coastal Plain area. The 
deposits in the Piedmont area, though small compared to those already men- 
tioned, are ample to supply a considerable demand. This area contains lime- 
stones in other States, but only in Texas and Florida have they been worked 
for lime. Florida is largely underlain by beds of shell marl and chalky lime- 
stone, but these are mostly covered by comparatively thick deposits of sand 
and gravel and have been worked extensively only in the vicinity of Ocala. 
Although no production of lime has been reported from Louisiana, limestone 


*Burchard, E. F., “The Production of Lime in 1911." Mineral Resources United States, 
United States Geological Survey, 1912, p. 15 


G. F. LOUGHLIN, U. 8. Geological Survey, received the degree of bachelor of science 
in 198 at Massachusetts Institute of Technology, Boston, Mass. During the following 
year he was assistant instructor in geology and mineralogy at the same institution. Two 
years later he received the degree of Ph. D. at Yale, and for the next six years he was 
instructor at Massachusetts Institute of Technology, devoting much of his time to eco 
nomic geology, both the metalliferous and non-metalliferous branches. During these years 
he was temporarily employed by the U. S. Geological Survey. Since 1912 he has been a 
permanent member of that organiation, devoting himself to work in Western mining dis- 
tricts and to the study of the stone and lime resources of the country. Since 1913 he has 
been in charge of geologic and statistical work pertaining to stone and lime. Published 
work, of both economic and purely scientific nature, has appeared as U. 8. Geological 
Survey reports and as papers in Lconomic Geology, American Journal of Science, Journal 


of Geology and other magazines, 





containing 92 per cent. CaCO. has been quarried for crushed stone at Winn 
field, Winn parish, and limestone deposits are present elsewhere in the State 
The purity of most of these limestones is shown by numerous analyses to 
be quite adequate for commercial demands. The limestones of the Carolinas 
are not adequately represented by analyses. 
Uses of Lime. 
centuries, its extensive use in the chemical industries is comparatively recent. 


Although lime has been used as a building material for 


During the past few years the annual production of lime for the chemical 
industries has ranged in value from $3,250,000 to nearly $3,700,000 and has 
represented about one-fourth of the total value of lime. Lime for agriculture 
has had an average value of about $2,000,000 annually. In the Southern States 
lime produced annually for chemical works has been valued at more than 
$250,000 in Virginia and West Virginia, and relatively small quantities have 
been produced in Tennessee and Alabama. Tennessee is the only State where 
lime for paper mills is valued at $50,000 or more per annum, while smaller 
quantities are produced in Virginia, Texas, Alabama and North Carolina. 
Tennessee also leads in lime sold to sugar refineries, with an annual produc 
tion valued at more than $25,000, and Virginia, Alabama and Texas are the 
only other States to produce it. The same four States supply lime for tan- 
neries, Virginia leading with an annual production of about $15,000. These 
States, with West Virginia, are also the principal producers of lime for mis 
cellaneous other uses, such as sand-lime brick, slag cement, steel works, glass 
works, smelters, sheep-dipping, disinfectant, soap manufactories, cyanide 
plants, glue factories and purification of water. 

For some of these uses high calcium lime is necessary; for others calcium 
and magnesian limes are both suitable, and for a few uses magnesian lime is 
necessary. High calcium lime is required, or is preferable, for the manufac- 
ture of sand-lime brick, caustic soda and potash, bleaching powder, calcium 
carbide, illuminating gas, ammonia, calcium cyanamide, sugar, molasses, paper 
(soda process), glycerine, lubricants, candles, potassium and sodium dichro 
mates, in tanning, distillation of wood, refining mercury, preserving eggs, dis- 
infecting and deodorizing, purifying water and purifying sewage. In most of 
these uses magnesia and insoluble impurities are not actively harmful, bui 
lower the percentage of active reagent. In some uses, such as the manufacture 
of cyanamide and calcium carbide, they are especially objectionable because 
of the expense involved in heating useless material. In the manufacture of 
sugar both magnesia and silica are actively harmful. 

Finely ground high calcium limestone rather than lime is generally used 
in the manufacture of glass, soda ash and ceramics. Portland cement also 
requires high calcium limestone, but not necessarily stone free from insoluble 
impurities. 

Either high calcium or magnesian lime is suitable for the following uses 
Manufacture of calcium nitrate, paints and varnishes, fertilizers, bone ash, 
insecticides and fungicides, carbon dioxide, rubber, glue, in dyeing fabrics, 
clarifying grain, refining fats, greases, tallow and butter, removing acidity of 
oils and as a filler. Both high calcium and magnesian limestone, or dolomite, 
are used as a flux in blast furnaces and smelters. 

Magnesian lime is preferable or required in the manufacture of paper 
(sulphite process), strawboard, magnesia, basic magnesium carbonate, abra- 
sives (buffing compounds) and flashlight powders. Overburned or sintered 
dolomite, preferably somewhat impure, has recently been successfully used 
in the place of imported magnesite, the supply of which has been greatly cur 
tailed by the European war. One variety of this material, called “syndolag,” 
is manufactured by the Basic Products Co. in West Virginia. 

From the foregoing account it may be seen that, although lime for the 
chemical industries is produced extensively in less than half of the Southern 
States, the supply of limestone is inexhaustible. The quantity, therefore, is 
adequate to supply future increasing demands of mnaufacturers in any of the 
Southern States, and the quality is eminently suited to the wide variety of 


uses for which lime is employed. 


Chemical and Industrial Development South Would 
Remove National Danger. 


J. L. Luptow, President Winston-Salem Board of Trade, Winston-Salem, N. C. 


AM in hearty sympathy with the argument you have recently presented in 

the columns of the Manufacturers Record in regard to the importance of 
developing the iron and steel and general chemical industries of the South, 
particularly from the point of view of national preparedness. 

It seems very apparent that such a development and appropriation of the 
abundant resources of the South, particularly for the making of armor plate 
and for meeting other requirements of the army and navy, would remove the 
very serious element of weakness in our national defense, which must con 
tinue as long as so much of all such available resources are limited to the 
present centralized and pregnable position. 
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“National Preparedness’ Cannot Be Made Possible 
Except Through the Development of the South. 


ROM members of the Naval Commission Board in all parts of the country we have received many interesting letters, indicating their 

realization of the fact that without the adequate industrial development of the South there can be no thorough “national preparedness,” 

These letters will be found scattered through this entire section devoted to “the chemical potentialities of the South,” but we have 
gathered a few of them here that attention may be concentrated upon a study of this situation. 


Development of South’s Resources Absolutely 
Essential to Thorough National Preparedness. 


M. S. Parker, Associate Member Naval Consulting Board, St. Maries, Idaho. 


Full 


T is with pleasure that | respond to the call for an expression of opinion on 

the chemical potentialities of the South, as well as the vital importance of 
development of the iron and steel of that section of the United States. 

The Manufacturers Record is doing a great work in calling attention to the 
enormous resources of the South for chemical research. In all the world there 
is probably no broader field. 

With its limitless stores of coal, iron ore, sulphur, oil, gas, barytes, zinc, 
lead, cotton and water-powers, the South could save the country from existing 
dangers by a full development of these resources. For thorough National Pre- 
paredness it is absolutely essential that all these resources be developed. 

A successful raid upon the United States by any two of the great world 
powers would paralyze the iron and steel industry of the country, bound up 
as it is in the Lake Superior region. It is absolutely necessary for the welfare 
of the nation that the Southern fields be developed to their fullest extent to 
care for this emergency, if for no other reason. The probability of the com- 
bination of two great world powers against the United States is not so remote 
as to be beyond possibility. In fact, the poss.dility is imminent—so imminent 
that the United States can ill afford to neglect complete industrial preparedness. 

The entire nation must be aroused to the importance of this industrial 
preparedness for peace as well as for war. 

The aim and purpose of the Manufacturers Record should have the hearty 
support of all true Americans. , 


“The South Holds the Key to the Immediate Future 
Welfare and Safety of the United States.” 


WaLrer SHELDON RopMAN, Professor of Electrical Engineering, University of 
Virginia; Associate Member Naval Consulting Board. 


MOST heartily commend your efforts to set before the public the wonder- 

ful potentialities and wealth of resource of the South. 

To my mind, one of the most vital questions before the people of this 
country has to do with the wide development of those natural storehouses of 
mineral and chemical sources in which the South abounds. 

The recent national industrial inventory has set the stage for active 
co-operation along all lines of “national preparedness,” and it can only result 
in an awakening of a national spirit of enterprise and progressiveness looking 
toward the ultimate goal of a thoroughly united effort, on the part of all 
industries, for the common weal. Never before in the history of this country, 
possibly of the world, has such concerted action been possible. 

It is interesting and important in this connection to consider the rapidly 
awakening interest in engineering education in the South. The next decade 
will doubtless show remarkable advances in this respect. This movement 
will react in more intensive development along those lines which depend so 
mutually upon engineers and financiers for their life and progress. 

The South holds the key to the immediate future welfare and safety of 
these United States. Recognition of this condition is bound to be granted, 
and with that every effort should be made to utilize to the utmost the riches 
so easily to be unlocked. 


How-a Massachusett’s Educational Leader Views the 
South in Relation to the Country. 
Ira N. Ilouuis, President Worcester Polytechnic Institute, Worcester, Mass. 


I HAVE your letter stating that you are preparing to issue an edition 

entitled, “The Chemical Potentialities of the South,” and I am glad to 
express my approval, as I look upon developments in the Southern States as 
most important te the future of the entire country. 

The undeveloped resources, if put in the way of use, will be of unquestioned 
value towards preparedness against invasion by a foreign enemy. At present 
the region within comparatively easy reach of Boston and New York contains 
the bulk of our industries available for the manufacture of chemicals and 
munitions during war. An enemy landing in New England, if well equipped, 
could in a very short time take possession of the Eastern and Midland States, 
for we have no effective organization against such an invasion. Our resources 
and our manufacturing would be of no real use to us because paralyzed. It 
is impcrtant then that the South and West should be made a source of supply 
for all those articles needed in war. The South has also great potentialities 
in time of peace and will unquestionably grow into a great manufacturing 


section. It has the labor, and perhaps the whole race question can be solved 
by means of the industries. 

I sincerely hope that your project is going to succeed well and that your 
book will have a wide distribution. 


Southern Chemical Development Needed in Peace and 
War. 
J. L. BRENNEMAN, Department of Physics and Electrical Engineering, University 
of New Mexico, Albuquerque. 


HEARTILY concur in your view that chemical development of the South, 
with its allied industries, is a very important feature of the industrial pre. 
paredness program of the United States. 

The convenient supply of raw materials, combined with the large amount 
of potential water-power, will make the development of the South a commercial 
success in times of peace, and the location of the industries away from the 
seacoast will be a factor of great value in case of invasion. 


Nation’s Security Requires Munition Factories Away 
from Seaboard. 


Dr. WM. McCLELLAN, A.S.M.E., New York City. 


HERE can be no question that every far-sighted American citizen should 

do his utmost to further the development of the South. No nation could 
afford to neglect the enormous resources which all well-informed persons know 
that the South possesses. I think also that there must be agreement by all 
to your general proposition that the resources of the country should be devel- 
oped so that no foreign war could ever cut off supplies of material necessary 
for the nourishment or protection of the nation. It also goes without saying 
that the nation should not be content with knowing the mere location of neces- 
sary resources and wait until the time of the crisis to develop them. Unques- 
tionably the development of all these resources should be a part of the orderly 
progress of the nation in times of peace, particularly when the larger part of 
this development can be done with a profit. 

So far as the munition plants along the Atlantic Coast are concerned, it 
may be unfortunate that they are at such vulnerable points, but in view of the 
very great immobility of trained labor, as well as its attachment to home 
and soil, it is difficult to see how any immediate or rapid change can be made. 
Moreover, the present European war has proven that the demand for munitions 
in time of peace is infinitesimal compared with the demand in time of war. 
It is this very fact that has brought all thinking men to the conclusion that 
adequate preparedness means the maintained ability to quickly, even instan- 
taneously, mobilize all industry when the attack comes. This should be just 
as serious a part of the work of the government as the preparation of an army 
or a navy. From the newspaper accounts it would seem as if the munitions 
were almost more important than were fighting men. The British and the 
French armies seem to make their advances by occupying ground previously 
denuded of the enemy by the heaviest kind of artillery fire. 

Those having charge of the preparation for rapid mobilization of industry 
should, of course, give most se:..us attention to the principles you are con- 
tending for. Unquestionably we ought to be in a position to manufacture 
munitions far out of the range of gunfire of an attacking navy, either sea or 
air. We have ample mineral resources in our interior, and we should rely 
on them, irrespective of whatever use we may make of foreign resources in 
times of peace. In view of the enormous development of munitions plants on 
the Atlantic Coast, far more than sufficient in times of peace, I do not see 
how any change can take place in location except as a result of ordinary 
commercial and business development, which, of course, is usually slow and 
cautious. This change of location may eventually take place, but for many 
years to come I am of the opinion that we shall have to rely on our navy 
absolutely to protect us in case of foreign attack. 

I thoroughly believe in a trained citizenry. I believe this training should be 
such as to enable us to have a huge number of citizens capable of being 
quickly transformed into subordinate army officers. This does not mean, 
however, anything like the German, French or Russian standing armies. Such 
a system, to my mind, unnecessarily cuts down the producing power of the 
nation. Adequate preparation can be had by other less drastic plans for train- 
ing. Our safety depends upon sea power and coast defenses, and not upon a 
large standing army or quasi standing army. Germany's theory of prepared- 
ness has involved the making of munitions for all the world in times of peace, 
and at a profit, so that she would have adequate facilities for herself in time of 
war. This is a beautiful theory so long as one nation is permitted to work it 
out. Just as soon as all nations commence to work on this theory, each nation 
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must maintain its munition plants principally for time of wat only, and at a 
huge loss during times of peace. 

Let me say in conclusion, therefore, and in summary, that the nation’s 
security depends upon a large navy and upon adequate plans to mobilize all 
forms of industry to quickly commence the manufacture of those munitions 
which it will need in time of war, and which it does not need and can find 
no market for in times of peace. Such plans of necessity depend upon using 
the nation’s own internal resources, of which the South has a very large part. 


“We Are Guilty of Gross Neglect.” 


CHARLES F, Crow ey, Consulting and Analytical Chemist and Chemical Engineer, 
Omaha. 


CAREFUL study in cold blood of the fate of the raw materials of our 
A country should produce convincing evidence that we are guilty of gross 
neglect. If America is to be for Americans, we must utilize all our raw 
materials and be able to work them into finished products when necessary. 
We must manufacture everything from them that can be produced elsewhere 
to be returned here for sale or perhaps sold in distant quarters, otherwise 
this is America for the other fellow. 

Our country produces raw material in abundance. We have many spots 
available for the development of water-power. It is not enough to foster the 
growth of industries in connection with the resources we possess in any one 
or two particular places to the detriment of other locations. We must establish 
plants to take care of these items in as many parts of our country as they are 
found. The destruction of the industries in one section should, in part, be 
balanced by the larger development of the possibilities in another section. 
This means the symmetrical development of our country as viewed from 
any angle. 

If private enterprise cannot undertake the accomplishment of this side of 
our development, then we must force upon the Government that theirs is the 
responsibility to see that the necessary fulfillment is attained. 


“South’s Latent Potentialities Have Been Merely Sur- 
faced.” 
By A. M. Scnoen, Chairman State Naval Consulting Board, Atlanta, Ga. 


HE South has for so long been known as the Land of Cotton that its 

other potential resources have, in comparison, attracted but slight atten- 
tion. It is true that in the Birmingham section, where nature in one of her 
extravagant moods has provided the iron, coal and limestone in immediate 
juxtaposition, there has been recognition of the wonderful opportunity for 
iron and steel developments, but even there the latent potentialities have been 
only surfaced, and in case of the country’s need, this section, well inland and 
not readily reached from either coast or border, might well prove one of the 
industrial bulwarks. This unquestionably is our greatest point of condensed 
natural resources, and if its location as to transport facilities is not ideal 
for times of peace, this same condition makes it that much less accessible 
to the enemy in time of war. 

Beyond this the mountains of Alabama, Tennessee, Georgia, North Carolina 
and Virginia are rich, especially in iron, coal, pyrites, copper and zinc, not to 
mention more than 500,000 horse-power of hydro-electric development and more 
than 2,000,000 additional that can be developed at reasonable cost. These, 
with the 13,000,000 to 15,000,000-bale cotton crop and the sulphur mines of 
Louisiana and Texas and the pyrites mines of the other States, leaves us, 
so far as raw materials are concerned, in a high state of preparedness for the 
manufacture of high explosives, and from the oil fields of Texas and Louisiana 
we can draw fuel oil and gasoline for the use of our battleships, automobiles 
and aeroplanes, while from the by-products of several of our plants benzol and 
trinitrotoluol are now being produced in quantity. Much of the South's 
now dormant mineral wealth under the incentive and needs brought about 
through war would be quickly brought to light, and it would soon be found 
the part to be played by the natural resources of this section would be no 
inconspicuous one. 


Only One Side to the Question of Preparedness. 


By Micsaret L. Lyncu, M.A.8.C.E., Jackson, Miss. 


HILE usually there are two sides to all questions, I confess I can see 

but one side to the very important question of National Preparedness, 
now so prominently before the American people, and but one line of action 
to adopt, and that is to prepare in accordance with the ancient adage: “In 
time of peace prepare for war.” But if any people are so squirrel-headed or 
So narrow between the eyes as to oppose such preparedness, they deserve 
pity rather than censure, as they belong to that class who “never miss the 
water till the well runs dry,” after which they may be found going about with 
their tongues out, begging the neighbors for a drink. 

As you are aware, an important move in this direction has been the work 
of the Naval Consulting Board, under whose auspices some 30,000 trained 
engineers have just completed a National Preparedness industrial survey of 
these United States, the resultant valuable accumulated data being forwarded 
to Washington for use of the War College and general staff, putting at the 
disposal of these important bureaus extremely valuable information hereto- 
fore unavailable. 


In regard to utilization of natural resources of the Southwest, it is gen 
erally know that much valuable iron ore is availabe in eastern Texas, but it 
is not so generally known that a genuine Bessemer ore (Black Magnatite) is 
available in western Texas, in Llano county, not far from the little city of 
Llano, the county-seat. This latter deposit has been developed sufficiently to 
determine quality and quantity, the analysis giving metallic iron at about 
66.67 per cent. and being very low in phosphorus and sulphur. Both these 
deposits are located far inland from the seaboard. 


The Development of the South Is Not a Sectional Ques- 
tion, But Is as Essential to the Welfare of Maine 
in Time of War as Is the Development of Maine 
Itself. 


k. C. Jorpan, Chairman of Maine's Associate Members of the Naval Consulting 
Board, Portland, 


AM not competent to discuss National Preparedness from the viewpoint 

of iron and steel production from raw material, such industries being 
undeveloped in the State of Maine, but I have become aware in my work on 
preparedness that chemical science (the great factor in modern warfare) now 
discloses that in the processes in our many mills producing pulp and paper 
from our forests such plants could be adapted with but few changes to pro 
duce rapidly material of the utmost importance to the army and navy. 

This is especially true of the sulphite process in the manufacture of paper, 
and chemical science now indicates certain by-products that can be recovered 
in large quantities, should occasion require it. In the equipment of such mills 
there is much that exists in the Du Pont works producing high explosives, 
and it is now realized that the German chemists have succeeded in adapting 
such mills to the manufacture of high explosives. 
that chemical potentialities concerns the nation at peace, but our mental 


I appreciate the great fact 


attitude towards them has been quickened to its investigation by the poss!- 
bilities of a great war. 

I further realize that in the South there exist deposits of most valuable 
raw material, and it is important from a great war point of view that they 
should be developed, but the subject of Chemical Potentialities knows no 
South and no North; that is, it has no limit of length and breadth, and I find 
the subject absorbing in my own Northern locality. 


Industrial Development South a Matter of Prime Im- 
portance. 


By W. C. Esaven, Chairman State Directors for Utah, Naval Consulting Board, 


HE development of great centers of industry in various parts of our coun 

try, North, South, Central and West, in addition to those of the East, 
will cause us to attain an economic independence very desirable in times of 
peace, and absolutely essential in the event of a national emergency. 

Nature's lavish gifts to the South make industrial development ‘here a mat 
ter of prime importance to the nation at large, and the West, with its grain, 
livestock, heavy and precious metals, extends best wishes to the South in her 
endeavors to fulfill her “manifest destiny” in this respect. 

May the impetus given to your efforts by the present world crisis carry 
your industrial forces beyond the domain of dreaming into that of doing! 


Varied Resources of Texas Should Be Developed for 
National Preparedness. 
W. B. Turtie, San Antonio Traction Co., San Antonio, Tex. 


HE iron resources of this State might be of great value to the nation if 
the foreign and Lake Superior ore supplies were shut off. 

The iron deposits of Texas are largely in the eastern part of the State and 
approximately 150 miles from the Gulf of Mexico. It would not be difficult 
to secure the necessary coke with which to smelt this iron from Tennessee or 
from other points. Mines and smelters could probably be worked in the South 
free from interruptions which might occur to the Northern iron industry, and, 
therefore, from the standpoint of National Preparedness, I consider the devel 
opment of the Texas iron and steel industry a thing of importance. 

It is needless for me to call attention to the enormous production of fuel 
in the shape of oil that comes from Texas fields. In addition to this there 
are vast fields of lignite coal, which is a fair fuel for steaming purposes, and 
on the Rio Grande there are considerable deposits of both a semi-cannel coal 
and coal which will make coke. 

Attention might also be called to the volume of business already being 
done in cottonseed oil and to the fact that glycerine can be obtained from this 
oil. Cotton linters, which are turned out in great quantities by the oil mills 
every year, are also used largely in the manufacture of high explosives. 


Chemical Potentialities in Louisiana. 


By W. L. Hower, Chemist in Charge U. 8. Customs Service, New Orleans, La. 


HERE can be no real preparedness against war without adequate indus 
trial preparedness in times of peace. Adequate industrial preparedness 
includes the intelligent development and utilization of our natural resources 


and potentialities to the best advantage of the country as a whole. What 
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one section can do in supplying our needs must be unified with what our 
national needs would be in time of war. No resource should be left un- 
fathomed or untried. It is to the chemist that we must look for help in dis- 
covering and devising ways to make adaptable these resources. The reactions 
of the laboratory become on a large scale the operations of an industry. 

The South is peculiarly rich in chemical potentialities, and from our stand- 
point no State is more richly endowed than Louisiana. Supplementing the great 
possibilities of the coal, iron and steel production in the Birmingham district, 
we have here in our State unlimited deposits of pure sulphur, pure salt, oil 
and gas, furnishing the raw materials and power from which sulphuric acid 
and other heavy chemicals can be manufactured. With a large annual sugar 
and molasses crop as well as a huge rice and corn production, there is an 
unfailing source of industrial alcohol. The cotton and linters production and 
the enormous amount of wood waste create possibilities for alcohol, paper 
pulp and nitrocellulose. From our cottonseed oil can be obtained foodstuffs, 
glycerine and soaps. The virgin pine forests left in the State are the last 
great source of turpentine and rosin which our country possesses. The 
chemical-industrial fields opened up by these resources are in some instances 
developed, or partially developed, but in others they have just been touched. 
It is only when they are considered as part of the general scheme toward the 
industrial unity of our country that their real and lasting value will have been 
reached. 


Country Should Heed Lesson of European War. 


k. P. Marnuewson, Chairman Industrial Preparedness Board of Directors for 
State of Montana, Anaconda. 


HE nation is at last aroused to the necessity of industrial preparedness. 
There are many parts of our country that have not been developed; the 
South is the most important of these. Its wealth in minerals and in agricul- 
ture are almost inconceivable, but the development of this treasure has been 
comparatively slow. 
Anything that can be done to increase the industrial activity of the country 
should be done. The lesson of the great war in Europe should not go 
unheeded. 


Enormous Resources of the South Invite Chemical 
Industries. 


J. B. Ratuer, Professor of Agricultural Chemistry and Chemist to Experiment 
Station, University of Arkansas, Fayetteville. 


T present the industries on which we are largely dependent for military 

supplies are concentrated in the East. As has been often pointed out by 
military experts, this region would be the first attacked by an invader. For 
this reason it is of very great importance that general chemical industries be 
developed in the interior of the country and yet so close to the probable base 
of operations that long hauls would be avoided. 

Southern States, like Arkansas and Tennessee, offer many inducements 
for such activities. Arkansas is potentially a great industrial region. Coal, 
gas and zinc exist in abundance, and the bauxite mines are perhaps the most 
important of aluminum in America. 

Entirely aside from the standpoint of adequate national preparedness, the 
chormous undeveloped resources of the Southern States should tempt those 
not familiar with their advantages to investigate fully the immense possi- 
bilities of this region for the establishment of chemical, electro-chemical and 
iron and steel industries. 

Climatic conditions are favorable, transportation facilities are adequate, 
and the enormous purchasing power of the cotton-growing States gives a 
market right at hand for the profitable disposal of manufactured products. 


South Should Be Seat of Great Chemical Development. 


By B. B. Ross, State Chemist and Member of State Board for Industrial Pre- 
paredness, Auburn, Ala. 


HE publication of your special issue, setting forth “The Chemical Poten- 

tialities of the South,” is most timely, as a large proportion of the people of 
this section, as well as of the country at large, are not aware of the fact that 
in raw materials, fuel supplies and in hydro-electric power the South presents 
to capital seeking investment in the chemical industries opportunities and 
possibilities far in excess of those offered by any other geographical division 
oi the country. 

Practically all of the raw mineral materials needed in the chemical arts 
and industries are found in great profusion in the South, and often in close 
proximity to cheap fuel and cheap power, while the products of forest and 
field constitute important supplements to those raw materials of the mineral 
kingdom. 

In the scheme of industrial preparedness that is designed to make the 
nation secure from foreign attack the South should play an important part, 
as not only iron, steel, copper, aluminum, zinc, lead, etc., for our fighting 
equipment are produced in large quantities within its limits, in regions remote 
from danger of invasion, but cotton and cotton oil (as a source of glycerine), 
and benzine, tolnene and phenol, obtained from by-product coke ovens, would 
be available for use in the manufacture of explosives upon a large scale. 


—— 


Nitric acid or nitrates could, of course, be produced by the electrical fixation 
of atmospheric nitrogen, or by the combustion of ammonia obtained either 
from cyanamid or from the by-product coke ovens. 

With cheap and abundant supplies of sulphur and sulphides, salt, lime. 
stone, manganese ores, clays, shales, feldspar, phosphate rock, bauxite and 
other mineral materials too numerous to mention, together with fuels, such 
as coal, petroleum and natural gas, in practically unlimited quantities, and 
water-power capable of furnishing electric energy running into millions of 
horse-power, the South should, within the next two decades, become the seat 
of the greatest development in the chemical arts and manufactures that has 
taken place on this side of the Atlantic. 


Materials of Tennessee That Invite the Chemist. 
A. HI. Purpur, State Geologist, Nashville, Tenn. 


. contains a large variety of minerals, some in large and 
others in smal! amount, that enter directly or indirectly into commercial 
chemical processes. In the opportunities for the commercial chemist this 
State probably is not surpassed by any other one of the country. 

Barite or heavy spar, which is used in the manufacture of paint, rubber, 
lithophone, wall paper and asbestos cement, and in tanning leather, in refining 
sugar, in pottery glazes, in enameling iron and oilcloth and in the manufac- 
ture of barium hydroxide, occurs in Greene, Bradley, Washington, Loudon, 
McMinn, Monroe and Jefferson counties of East Tennessee. 

Bauxite, the source of the metal aluminum and of most of the alum and 
aluminum sulphate, is produced at Chattanooga, Tenn., and near Elizabethton, 
in Carter county. It is altogether probable that other deposits will be dis- 
covered in East Tennessee. 

Chert, suitable for the lining of pebble mills, occurs over large areas of 
Middle Tennessee. While this does not enter directly into chemical processes, 
it indirectly is connected with such in the preparation of other material for 
chemical treatment. 

Tennessee contains a great variety of clay in large quantity. Especially 
is this true of West Tennessee. Kaolin, ball clay, sagger clay, poiter’s clay 
and common brick clay all occur in many parts of West Tennessee, but 
especially in Carroll and Henry counties. 

Nearly all of the Cumberland Plateau contains coal of great variety. The 
annual output approximates 8,000,000 tons. A part of this is manufactured 
into coke, ovens being located in 11 different counties, the most important of 
them being at Chattanooga, Rockwood and La Follette. At the first-named 
place a by-product plant recently has been installed, and it is sincerely hoped 
that this soon will be followed by others. 

The Ducktown district in the southwestern corner of the State has long 
been known for its output of copper, as this was one of the earliest copper- 
producing districts in the country. The manufacture of sulphuric acid as a 
by-product was begun in 1908, and it is currently reported that the profits 
from sulphuric acid almost, if not quite, equal those from the copper itself. 

Fluorite, which is used in the manufacture of opalescent glass, hydro- 
fluoric acid and cooking utensils, occurs in perhaps a limited amount in Smith, 
Trousdale and Wilson counties. Guano is reported as occurring in greater or 
less amounts in several of the numerous caves of the highland region in 
Middle Tennessee. 

Red iron ores are common along the eastern escarpment of the Cumber- 
land Plateau and have been worked for a great many years. Brown iron 
eres occur in other parts of East Tennessee, and magnetic ores in the north- 
eastern part of the State. Brown iron ores of very great variety are to be 
found in numerous banks on the Western Highland Rim throughout the entire 
width of the State. This region has been a source of iron and the location 
of many iron furnaces from a very early date. The ores make a grade of iron 
of a superior quality. Probably the most important output from these banks 
at the present time is ferro-phosphate, manufactured by the use of these ores 
with phosphatic limestone as a flux. 

Associated with the zinc ore in certain of the mines of Northeastern Ten- 
nessee there is a fair amount of lead in the form of galena. Especially does 
this occur in the zine deposits of Claiborne and Jefferson counties. 

Manganese, which has been so eagerly sought since the beginning of the 
great war, occurs in greater or less amount in Bradley, Monroe, Sevier, Cocke, 
Hamblen, Unicoi and Carter counties, all in East Tennessee. While Ten- 
nessee perhaps cannot be expected to become one of the leading States in 
the production of manganese, it nevertheless can be relied upon for a con- 
siderable amount of that material. 

A limited amount of nitrates was recovered from the limestone caves of 
Middle Tennessee during the War of 1812, and again during the Civil War. 
While there has been no recent investigation into the niter deposits remain- 
ing in these caves, they probably can be relied upon for at least a small output. 

Middle Tennessee contains a very large reserve of phosphate rock of high 
grade. It is impossible with our present knowledge of the distribution and 
thickness of these deposits to make an estimate of their tonnage, but this is 
known to be immensely great. Deposits of notable value occur in Maury, 
Giles, Williamson, Hickman, Perry and Decatur counties. It is known that 
those of lower grade occur in other counties, and some of these may prove to 
contain rich beds. 

The black shale known in geological literature as the Chattanooga shale 
completely surrounds the Central Basin of Middle Tennessee and outcrops 
along the eastern escarpment of the Cumberland Plateau in East Tennessee. 
That part occurring in Middle Tennessee contains a large amount of oil, and 
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it is thought can be relied upon as a reserve source of petroleum and its 
by-products after ine present oil fields have become exhausted. 

Recently East Tennessee has come to be an important producer of zine. 
The most important mines at the present time are the ones located at Mascot, 
in Knox county, and Embreeville, in Washington county. But there are many 
other mines that have produced zine in good quantity and will again be 
opened up for profitable mining, and there are areas in which no development 
has as yet taken place, but in which there is reason to believe zinc in paying 
quantities may be found. 

At the present time hydro-electric plants are in operation at Hale’s Bar, 
near Chattanooga; Parksville, on Ocoee River; on the Watauga River above 
Elizabethton, and on the Nolichucky River south of Greenville. A plant is now 
being installed on the Caney Fork River of Middle Tennessee and another 
on the Little Tennessee River of East Tennessee. At Maryville, Tenn., hydro- 
electric current is being utilized for the manufacture of pig aluminum. It is 
estimated that the streams will supply more than 1,000,000 horse-power for 
iwo thirds of the time. By the use of storage basins this amount could per- 
haps be doubled. 

Taking it all in all, the great variety of mineral deposits of Tennessee, and 
the large quantity of some of them, these taken in conjunction with the large 
amount of developed hydro-electric power and yet much larger amount of 
undeveloped power, the possibilities for the chemist in this State are prac- 
tically unlimited. 


To the above statement of State Geologist A. H. Purdue I desire to add 
a few words: 

(1). The recovery of the sulphurous fumes arising from the smelting of 
copper ores at Ducktown has resulted in making that company one of the 
largest producers of sulphuric acid in the United States, and to that extent 
has obviated the necessity of importing iron pyrites from Spain and other 
European countries to be used in producing sulphuric acid. This is a clear 
advance for this section in utilizing a heretofore wasted by-product and obvi- 
ating the necessity of importation from or reliance upon foreign countries 
for an article greatly needed in the making of fertilizer. 

(2). The use of phosphate rock as a flux in the iron blast furnace at 
Rockdale, in Maury county, has resulted in the production of a very high- 
grade article of ferro-phosphorus, one far superior to the imported article, 
and this has lessened or obviated the necessity of importing this article from 
foreign countries. The home-made article is higher in phosporic acid than the 
foreign article and can be sold at a less price. This is a distinct new pro- 
duction which should interest the chemist. 

(3). The iron ores in the counties just west of Nashville, the capital city 
of Tennessee, are of very varying analysis. Iron low in phosphorus and free 
from sulphur is made, out of which strong castings can be manufactured. 
Iron high in phosphorus and high in silicon can also be made out of these ores. 
This iron is extraordinarily fluid and is highly adapted for mixture with strong 
irons to give them fluidity. 

(4). There are four grades of phosphate rock in Tennessee in counties in 
the immediate vicinity of Nashville, viz., the blue rock, the gray rock, the 
brown rock and the pink rock. They are all of high grade. If the Govern- 
ment plant is established at Muscle Shoals, on the Tennessee River, in Ala- 
bama, and the nitrates there made induce the building of fertilizer piants at 
that point, the supply of phosphate rock must come from these Middle Ten- 
nessee counties, so slightly removed from Muscie Shoals. 

Rosert Ew1nc, Mayor of Nashville. 


Neglected Plant Resources — Texas Plants Worthy of 
Industrial Development. 


By B. C. THarp, Plant Pathologist, Texas Department of Agriculture, Austin, 


Texas. 


N the beginning let me explain thai by the term “Texas plants” I mean to 

include both native plants and introduced plants which can be and are 
successfully grown in Texas. A complete list would really comprise a much 
larger number than it is practicable to enumerate here; hence the following 
list is to be considered merely as a few cases cited to show the sad state 
of industrial neglect in which many worthy plants of Texas and the South 
west are today to be found: 

Guayule is an herbaceous perennial plant (Parthenium argentatum) be- 
longing to the aster section of the family of composites. It is a native of 
Texas and adjacent Mexico, and is valuable for a rubber substitute yielded by 
its sap. It is being worked to a limited extent, but needs to have the processes 
for extracting and manufacturing the rubber more highly perfected. 

Candelilla (Pedilanthus pavonis) is also a native of Texas and Mexico, 
belonging to the euphorbia group. It has a yellowish-white milky sap, which 
yields a rich yellow wax. Like guayule, it is worked only to a limited extent, 
due to the imperfect state of the process of extraction. 

Algerita (Berberis trifoliata), a member of the barberry family, known 
lecally also as wild currant and chapparal, grows native in large areas of 
southwest Texas. It contains valuable dyestuff, but is untouched commer 
cially. 

Osage Orange (Toxylon pomiferum), a member of the nettle family, known 
also as Bois D’Arc, is another native of Texas, valuable for dyestuff, and 2lso 
for timber. It has great possibilities and is practically unworked. 

Mesquite (Prosopis juliflora), a leguminous tree or shrub, yields a wax 


from leaves and green pods, whose commercial value has not been determined. 
The seed contain a high protein percentage, being used to a limited extent 
for stock food by Americans and for human food by Mexicans. The possibili 
ties of the seed commercially are, like the wax, not known. It is a native of 
Texas and adjacent Mexico. 

Prickly Pear Cacti (Opuntia species) are at present used by stockmen as 
a forage for cattle. They are very likely much more valuable as producers of 
wax or gum, but are not so used at all, though the fruit is used to a limited 
extent in the manufacture of candy. They are abundant from central Texas 
west and south to Mexico and the Gulf. 

Bear Grass (Yucca and near relatives), belonging to the lily family, has a 
very strong fiber in stem and leaves, industrial possibilities of which are 
unknown. It is plentiful over the semi-arid and arid portion of the State. 

Rice Straw is being used to a limited extent by manufacturers of “straw 
board,” but its possibilities as a paper material are ignored, and thousands of 
tons waste annually in the fields. 

Cotton Stalks, as a valuable by-product of the cotton industry, are not 
yielding more than a small fraction of the returns possible, because they are 
not being utilized, except to a limited extent for paper pulp, together with 
some by-products incident to pulp manufacture. This industry, in its present 
state of development, is vastly inadequate to take care of anything like the 
volume of production which the wealth of raw material justifies. This subject 
is treated much more fully in another article contained in this issue of the 
Manufacturers Record. 

Ramie, China Grass, or Rhea (Boehmeria nivea), a member of the nettle 
family, has the finest and strongest fiber known. It is a good substitute for 
silk, and is very durable. It is a native of tropical Asia, but is so well adapted 
to southern United States conditions that it is to be found escaped from 
cultivation as an ornamental plant and growing wild, especially in the environs 
of cities, from South Carolina to Mexico. All it needs to make it an indus 
trial commodity of first rank seems to be the discovery of some process for 
degumming the fiber and making it spinnable. 

The Castor Bean (Ricinus communis), of the Euphorbia family, is well 
adapted to all south Texas, but especially so to the eastern section. Develop 
ment depends solely upon the establishment of manufacturing facilities, so 
that farmers can dispose of the raw product or “beans.” 

The Sunflower (Helianthus annuus), of the family of composites, has vast 
possibilities as a producer of oil for culinary and other purposes. It is well 
adapted to all Texas, except the most arid portions. Nothing is done to in 
dustrialize the plant in America, though it is the basis of a well-established 
industry in Europe. 

Camphor (Camphora officinalis), a tree of the laurel family, grows luxuri 
antly throughout the coastal plain of Texas, from the Sabine River to the 
Rio Grande. Its adaptability is established, but it is entirely neglected. 

These are a few of the plants of Texas which are going to wasie because 
of a lack of knowledge concerning their possibilities, or because of a lack of 
interest in their industrial development, or both. In all but the last three 
“ases—those of camphor, the castor bean and the sunflower—development 
depends upon the discovery of processes by which the commercial product 
may be extracted, or of means by which the present processes may be so 
perfected as better to fit them for their work. The discovery, or development, 
as the case may be, of these various processes is pre-eminently the field of 
chemical research 


Some Chemical Opportunities in Florida. 


By R. E. Roser, State Chemist, Tallahassee, Fla. 


N reference to the chemical industries of Florida, they are at present rather 
limited, confined generally to the manufacture of sulphuric acid and the 
preparation of acid phosphate (super-phosphates) for local and foreign con 
sumption. 
capacity; also at Port Ingles, Fla. 


We have a number of such plants in Jacksonville of considerable 


Another chemical industry, doing little at present, though at one time of 
considerable importance, is located at Titusville; that is the manufacture ot 
tannic acid extract from saw-palmetto roots. The by-products (fiber) of thes 
tannic acid factories is an excellent material for the manufacture of paper 
stock. The combination of paper pulp as a by-product of the tannie acid 
factories would be a profitable business. 

A considerable enterprise has been established near Ferry, Fla. (not in 
operation at present), for the manufacture of wood by-products from pine 
timber, generally pine stumps, for the purpose of extracting the turpentine, 
pine oil and rosin; the residium (fiber) is also an excellent paper stock, the 
paper pulp resulting more than paying the cost of the manufacture of the 
turpentine, oils and rosins, and showing a very considerable profit. This 
factory was rather a complete one, but owing to the death of the inventor and 
superintendent of the factory has been inactive for some time 

There is at present in Jacksonville a concern utilizing saw palmetto leaves 
in the manufacture of various fiber materials, twine, rugs and mattings. I 
is claimed that the fiber makes an excellent substitute for binder twine when 
properly prepared 
would be an excellent material and a profitable business in the manufacture 
of tannic acid-extract and paper pulp 


The tannic acid and fiber from palmeito roots doubtless 


There has also been some effort made to utilize the inedible fish, men 
haden, dogfish and other inedible fish into fish scrap after extracting the oil 
the fish scrap being largely used as a fertilizer. At various points on tie East 
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Coast at different inlets, Mantansas, Jupiter, Mosquito or New Smyrna, St. 
Lucie and New River are ideally located for this very important business. 

There has been considerable inquiry in reference to the utilization of the 
waste products of our citrus groves, oranges, limes and grapefruit in the manu- 
facture of various oils, citric acid, and particularly marmalades and conserves, 
to say nothing of the utilization of the various orange and grapefruit juices. 
Some development along this line has occurred at Daytona, Haines City and 
Lakeland. There is a vast field in this particular line for the utilization of the 
waste fruit of our citrus groves; also for the utilization of the waste pineapples 
in the manufacture of pineapple syrup and pineapple conserves there is a large 
field in the neighborhood of Fort Pierce and Jensen. I understand a concern 
is now operating near Fort Pierce. 

Doubtless a survey of the field would discover other opportunities for the 
chemical engineer to establish factories for the conservation of many waste 
products of our forests, mines and orchards. We have numerous natural 
fibers growing spontaneously that could be utilized in the manufacture of 
twines and bagging. On the St. Johns-River there are vast fields of hibiscus, 
ordinarily called wild okra or cotton, that contain an excellent fiber resembling 


hemp. Among other fibers that grow luxuriantly in the State when cultivateg 
is the sansevieria, or “bow string hemp,” a plant somewhat resembling sisa] 
hemp, but with a much finer and stronger fiber, which is particularly adapted 
to our flat woods on the East Coast. It is readily propagated, and yields an 
enormous amount of material. The extraction or preparation of the fiber is 
performed with the same apparatus, slightly modified, that is used in the manu. 
facture of sisal hemp in Mexico and Yucatan. In my opinion, the cultivation 
of this plant and the manufacture of an excellent fiber particularly adapted for 
binding twine and bagging affords a large and profitable field for the employ- 
ment of capital and the utilization of our flat woods land. 

Some years ago I saw most excellent specimens of this material exhibited 
in Mr. Jas, E. Ingraham’s office, and also in the office of Mr. Miles, the super- 
intendent and manager of the East Coast Canal & Navigation Co. These fibers 
have been the subject of an investigation by the United States Bureau of 
Plant Industry, and a number of bulletins or pamphlets on the subject have 
been issued. I would suggest that copies be obtained, as in my opinion they 
afford a field for the profitable employment of capital and the utilization of 
large tracts of Florida lands. 


The South as Viewed By Noted Experts. 


SOME STRIKING STATEMENTS FROM SPECIAL ARTICLES IN THIS ISSUE. 


MILITARY PREPAREDNESS DEMANDS DEVELOPMENT. 
Economic considerations may delay the beginning of such industries so far 
from the main centers of population and trade, but as a measure of military 
preparedness there is every reason to favor the South in aniline dye manufac- 
ture, and the Government, the chemist and the capitalist should fully recog- 
nize the potential sesources of that region.—C. E. Lesher, United States Geo- 
logical Survey. 


SOUTH MAY BECOME CENTER AND MASTER OF WORLD'S IRON 
TRADE. 


It is more than possible that the next ten years may see a complete change 
in the methods of producing pig-iron. The many advantages of electrically- 
smelted iron are well known. With cheap electricity from cheap coal, found 
near high-grade limestone and iron ore, the South may yet be the center and 
the master of the iron industry of the world.—Dr. Charles E. Coates, Professor 
of Chemistry, University of Louisiana, Baton Rouge, La. 


COLOSSAL SUPPLIES. 


The great value of such chemical agents as sulphur, salt and other raw 
materials for heavy chemicals, and the colossal supplies of these valuables in 
the South, while known to be well recognized, is very well known compared 
to the occurrence of hundreds of other mineral resources now adaptable to 
present needs which were formerly valueless.—David T. Day, Ph.D., Petroleum 
Expert. 


THE MOUNTAIN REGIONS OF CAROLINA. 


There are few regions in the world where so many varieties of useful min- 
erals have been scattered by nature as in the mountain regions of North 
Carolina.—David T. Day, Ph.D., Petroleum Expert. 


NO REGION ON EARTH MATCHES IT FOR CHEMICAL INDUSTRIES. 


The world has yet to learn that no region on earth can compare with the 
Southern States as a locus for chemical industry.—Dr. Arthur C. Little, For- 
mer President American Chemical Society. 


COULD SUPPLY THE WORLD. 


All the basic raw materials for a highly diversified chemical industry con- 
ducted on a scale of magnitude which could supply the world are available 
in superabundance in the South.—Dr. Arthur C. Little, Former President 
American Chemical Society. 


RESOURCES BEYOND ABILITY TO DEVELOP. 


Everyone who has studied the South knows these resources to be available 
in abundance far beyond the ability of the next few generations to utilize 


wisely and efficiently—Dr. Arthur C. Little, Former President American 
Chemical Society. 
THE NATION'S UNDEVELOPED ASSET. 
South of the Ohio River and east of the Mississippi lies the nost unde- 


veloped territory in the United States—Dr. H. D. Ruhm, President Ruhm 
Phosphate Mining Co., Mt. Pleasant, ‘Tenn. 


GREAT POSSIBILITIES IN PETROLEUM. 


To the States of the South, the significant progress made in recent months 
in the efficient utilization of petroleum is fraught with greater possibilities than 
to any other area in the United States.——John D. Northrop, United States 
Geological Survey. 


THE STOREHOUSE OF THE NATION. 


The South’s stores of copper, aluminum, zinc, magnesia, and its salt de- 
posits, oil and sulphur, are for the most part still waiting the capital, the 
energy and the chemical skill to bring them all to that state of high develop- 
ment which is the only requisite to make of this the supply-house, as it is 
indeed the storehouse, of the nation.—Dr. H. D. Ruhm, President Ruhm Phos- 
phate Mining Co., Mt. Pleasant, Tenn. 


SPELLING RAILROAD DIVIDENDS. 

The Southern Railroad, the Louisville & Nashville and the other great lines 
of the South help and are helped by the industries on their lines, and are 
showing a new appreciation of their privileges and responsibilities, which 
gives promise of great things for all concerned, since co-operation spells 
dividends.—Prof. Edward Hart, Easton, Pa. 


THE SOUTH PRODUCED ALL BAUXITE. 
More than 9 per cent. of the total bauxite marketed in this country in 1915 
came from Arkansas, and the other 10 per cent. came from Georgia, Alabama 
and Tennessee.—W. C. Phalen, United States Geological Survey. 





THE SOUTH NEEDS THE RICH AND THE SKILLFUL. 
Above everything else, the South needs the rich and the skillful to make 
available the natural resources, and it makes a peculiar call upon these men.— 
Charles Catlett, Staunton, Va. 





DON’T BE FORGOTTEN BY MANKIND. 
One of the strongest human motives is the fear of being forgotten and the 
desire to accomplish something in a material way that will live and grow 
and be of service to mankind.—Charles Catlett, Staunton, Va. 


WHAT THE SOUTH NEEDS. 

What we need above everything else are laws that will encourage the 
investment of capital, not hamper it; laws that will protect the investor 
without in the least impairing the dignity or authority of the State—Dr. Wm. 
B. Phillips, Austin, Tex. 


THE OPPORTUNITY FOR ELECTRO CHEMISTS AND ELECTRO 
METALLURGISTS. 

With such a bountiful array as all the above implies, the inviting field open 
to electrochemical and electrometalliurgical engineers is at once apparent. 
When we appreciate the fact that the territory under consideration offers 
almost boundless opportunity for the development of hydro-electric power, 
that master key which unlocks from nature’s storehouse the finished products 
at once so essential to the peaceful growth of a people’s commerce and so 
necessary in that dread time when grim war threatens the nation’s life, it is 
little to be wondered at that the eyes of the electrochemical and electro- 
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metallurgical world are turning more and more to bright, beautiful, sunshiny 
Dixie land.—Dr. H. D. Ruhm, President Ruhm Phosphate Mining Co., Mt. 
Pleasant, Tenn. 


CENTER OF PETROLEUM INDUSTRY. 
The center of the petroleum industry is now in the South, and here it is 
believed it must remain for at least another generation.—John D. Northrop, 
United States Geological Survey. 


MATERIALS CLOSE AT HAND. 

The chemical manufacturer in the South is able to assemble his raw mate- 
rials from supplies close at hand, and develops his products without incon- 
venience and delays of shipments from great distances.—Dr. John C. Hebden, 
Vice-President and General Manager Federal Dyesiuff & Chemical Corpora- 
tion, Kingsport, Tenn. 


COAL FOR THOUSANDS OF YEARS. 

The Southern States, taken together, are credited with containing close to 
500,C00,000,000 tons of serviceable coal. At the present rate of mining and 
consumption, the Southern coal reserve would last for several thousand years. 
Our real problem is not how to save the coal, but how to mine it and get it into 
use at a faster rate.—E. C. Eckel, Economic Geologist and Engineer. 


THE SOUTH’S WATER-POWERS. 

We may assume that there are about 5,000,000 undeveloped horse-power in 
the waters of the South. This is about ten times that developed at Niagara 
Falls, and nearly equals all that has been developed in the country at 
present.—Dr. W. R. Whitney, Research Laboratory, General Electric Co., 
Schenectady, N. Y. 


INVEST IN MEN, 

We would prefer to see the South invest more extensively in her young 
men; give them the engineering and scientific education more commonly 
granted to boys of the country.—Dr. W. R. Whitney, Research Laboratory, 
General Electric Co., Schenectady, N. Y. 


EVERYTHING NEEDED FOR NATIONAL PROSPERITY IN ABUNDANCE. 

Whether it be petroleum, or salt, or sulphur, or phosphate rock, or clays, 
or iron ore, or naval stores, or by-products from coal, or what not, the possibili- 
ties within this area are practically limitless. There is scarcely a single thing 
in the long list of materials required for the prosperity of the nation that is 
not to be had here, and had in abundance, within easy reach of trunk lines of 
railroad.—Dr. Wm. B. Phillips, Austin, Tex. 


FORTUITOUS COMBINATION OF ADVANTAGES. 

We see in the South, therefore, a most fortuitous combination of natural 
advantages making for the production and utilization of a cheaply manufac- 
tured and cheaply distributed fertilizer. Nowhere else in the United States 
do these conditions exist.—Frank S. Washburn, President American Cyanamid 
Co., Niagara Falls, Canada. 


MORE RICHLY ENDOWED BY NATURE THAN ANY OTHER SECTION. 

Nature has showered possibilities upon the Southern States beyond every 
other section of the United States. Wéili these possibilities be converted to 
practical accomplishments? The answer is up to the people of the Southern 
States.—Frank S. Washburn, President American Cyanamid Co., Niagara 
Falls, Canada. 


INEXHAUSTIBLE STORES OF RAW MATERIALS. 

The electrochemical and electrometallurgical people will find, in the de- 
velopment of the South along these lines, the hydro-electric power scattered 
over the country in varying sized units from a few thousand horse-power up 
to the mighty power at Muscle Shoals, on the Tennessee River, a fitting cen- 
terpiece, aggregating more electric energy than any similar scope of the 
country, and all literally surrounded by inexhaustible stores of every raw 
material for all their operations.—Dr. H. D. Ruhm, President Ruhm Phosphate 
Mining Co., Mt. Pleasant, Tenn. 


PETROLEUM LEADS. 
From a chemical standpoint the petroleum industry furnishes more prom- 
ising lines of research than any other great industrial enterprise in this 
John D. Northrup, U 


country. S. Geological Survey 


The growing and manufacture of sugar-cane is another purely chemical 
industry in which the South must always be most prominent.— Allerton S. 
Cushman, Ph.D., Director Institute of Industrial Research, Washington, D. C. 


PETROLEUM CENTER IN SOUTH. 

The center of the petroleum industry is now in the South, and here, it is 
believed, it must remain for at least another generation. Developments 
within the last three years in Oklahoma, Louisiana and Texas have revolu- 
tionized previous conceptions of the petroleum reserves in those States. 


John D. Northrup, U. S. Geological Survey. 


NATION MUST BE SELF-CONTAINED AND SOUTH’S RELATION 
THERETO. 

The lesson of the great world struggle seems to be that if a great nation 
is to preserve its identity and autonomy in face of international jealousy and 
aggression it must be self-contained in respect to all the staple necessities of 
life and industry. The question that we are immediately and very briefly con- 
sidering in this article is to what extent we in the United States are indus- 
trially self-contained and the relation of the development of the South to this 
situation.—Allerton S. Cushman, Ph.D., Director Institute of Industrial Re 
search, Washington, D. C. 


BEST WATER-POWERS IN THE SOUTH. 

Nearly all of our great waterways nun from north to south, and from the 
best engineering information available the potential water-powers of Alabama, 
Tennessee and Georgia hold out the best promise of being worthy of exploita- 
tion.—Allerton S. Cushman, Ph.D., Director Institute of Industrial Research, 
Washington, D. C. 


SOURCE OF ENORMOUS POWER. 

The response of the chemist has been as gratifying as it has been prompt, 
and in his response lies a source of enormous power to the States of the South 
in which the petroleum industry has not yet reached its zenith.—John VD 
Northrup, U. S. Geological Survey. 


VAST RESOURCES OF BARYTES. 

The South has vast resources of crude barytes (barium sulphate) which 
have been developed to some extent and which are the foundation of a chem- 
ical industry whose possibilities have just begun to be realized.—James M 
Hill, U. S. Geological Survey. 


ESPECIALLY ENDOWED BY NATURE. 

This section is especially endowed by nature with a favorable climate and 
suitable soil for the production of a great variety of crops. Something of the 
vast possibilities of the Southern States may be seen when we consider that 
three-fourths of the world’s cotton supply is produced in a small territory, as 
compared to the whole, occupied by the twelve cotton-growing States. This 
is true of no other great staple commodity of the world, and yet this may be 
considered nothing as to what can be accomplished through proper conserva- 
tion and fertilization of the soil.—Dr. F. B. Carpenter, Richmond, Chief Chem 
ist Virginia-Carolina Chemical Co. 


THE CHEMIST’S UNPARALLELED FIELD. 
The South offers to the chemist an unparalleled field.—Dr. Joseph Hyde 
Pratt, State Geologist of North Carolina. 


THE LESSON OF EUROPE’S WAR. 

One of the most striking lessons to the American people coming from the 
experience of two years’ European conflict is the need for the fullest develop- 
ment here of the chemical industries which in time of peace furnish us dyes, 
chemicals and drugs, and in time of war will supply the absolutely essential 
high explosives.—C. E. Lesher, United States Geological Survey 


The various tariff laws and trade conditions that in the past have hindered, 
even throttled, development were beyond the power of the manufacturer to 


contro!.—C. E. Lesher, United States Geological Survey 


RAW MATERIALS IN UNTHINKABLE QUANTITY AND QUALITY. 


Now here we have chemically pure salt from which to make acid, bleach, 
sodium, hydroxide, sodium carbonate, sodium sulphide and the like. These 
could all be made in unlimited quantities, chemically pure. This would re- 
quire a great deal of sulphuric acid, of course, and cheap power as well. A 
few hours away lies the most remarkable deposit of sulphur in existence, chem 
ically pure and admirably adapted to the making of sulphuric acid by the 
contact process, already mined and ready for shipping out of Louisiana. 
Cheap power and raw materials of almost unthinkable quality—and yet 
nothing is done. They look like the parts of some great engine which have 
not yet been put together because the master mechanic has not yet come. 
Dr. Charles E. Coates, Professor of Chemistry, University of Louisiana, Bator 
Rouge, La. 
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Nitrated Cotton: Du Pont Company Is World’s 
Largest Producer. 


ee OTTON is king” not merely of the South, but also of war, because it is 


A the basie substance in the manufacture of guncotton, and, therefore, of 
smokeless powder. 

The rise of cotton from its low price during the “buy-a-bale” period to its 
present highly satisfactory price, around 15 cents, was brought about largely 
by the enormous cotton requirements of the Du Pont Company and others en- 
gaged in the manufacture of military explosives. 

The fleecy staple, on account of being the purest cellulose obtainable, and 
because it is obtainable in such large amounts, naturally becomes the impor- 
tant factor in the manufacture of a long list of chemical products. It 
is not utilized entirely for the manufacture of cloth, but finds an important 
place in the processes of manufacturing chemicals. 

The nitration of cotton is simply treating it with nitric acid of varying 
strength. The process requires but a few days for its completion. Whether 
the finished product is guncotton or the soluble cotton of commerce referred 
to later depends on the degree of nitration, which is governed by the strength 
of the acid used or by the length of time the nitrating process is allowed to 
continue. 

The process of nitration is exceedingly simple from the theoretical 
standpoint, but from the practical standpoint in the plant becomes more or less 
involved and requires the most careful advance research work and painstaking 
care in every step of the process. It includes a purification so thorough that 
all foreign substances, dirt and oils are absolutely removed. The final use 
of the nitrated cotton must be determined on before nitration is begun, for 
if the nitration is permitted to stop too soon or progress too far, the mass is 
ruined for the purpose for which it may be needed. 

Although the million pounds per day capacity of the Du Pont plant at 
Hopewell, Va., has been taxed to the utmost during much of the past two 
years, its enormous output of nitrated cotton was not used exclusively for mili- 
tary guncotton and smokeless powder, and an ever increasing amount was con- 
verted into soluble cotton for use in chemical industries. It is obvious thai 
the Du Pont Company is endeavoring to turn most, if not all, of the output 
of the Hopewell plant into the uses of peace. 

There are many uses for soluble cotton, the largest individual use being in 
the manufacture of leather substitutes. This industry, which has been the field 
of so much chemical and manufacturing research, has within the past few 
years developed so rapidly as to tax factory facilities, and all leather manu- 
facturers of importance in this line are now far behind with their orders. 

This growing demand for leather substitutes has been brought about by the 
high price and increasing scarcity of good leather, and the public realization 
of the weakness of cheap split leather, commonly referred to as “genuine 
leather,” to such an extent as to be spectacular. The uses of leather substi- 
tutes are in practically every field of endeavor. The demand comes from the 
automobile manufacturer, the carriage manufacturer, the automobile and car- 
riage top manufacturer, the car builder, the bookbinder, the shoe manufacturer, 
the trunk and case manufacturer, the furniture manufacturer, the glove manu- 
facturer, the hat and cap manufacturer, the novelty manufacturer, and, in fact, 
from practically everyone using a strong, pliable, waterproof fabric. 

A good example of this great use is to be found in the plants of the auto- 
mobile and furniture manufacturers, for when such plants reach the basis of 
1000 cars or sets per day, leather of any grade becomes entirely out of the 
question, because it is impossible to obtain, varies greatly in quality, must be 
separately cut by experts, is subject to great waste, and is very expensive to 
handle. In such cases where economies of 1 cent per car or chair are impor- 
tant, leather substitutes win because of superiority over cheap splits in wearing 
qualities, waterproofness, feasibility of cutting in multiples by machinery and 
greater ease of use. 

The Du Pont Fabrikoid Co., with plants at Newburgh, N. Y., and Toronto, 
Canada, is the world’s largest producer of leather substitutes, and hence an 
enormous user of cotton. The base or backing of this material is cotton 
cloth, the weight and strength of which must depend on the quality of the 
Fabrikoid desired and the use to which it is to be put. This cloth is carefully 
and artistically coated with soluble cotton to produce the type of leather sub- 
stitute desired. It has been erroneously stated that Fabrikoid is coated with 
guncotton. This is not true, as the grade of dissolved nitrated cotton used 
in the coating is not explosive, and could not be used as guncotton because of 
its low nitration. Furthermore, in the process of coating it is dissolved in 
solvents and mixed with oils and pigments so that even guncotton would be 


rendered non-explosive. It will burn if ignited with care, but the coating 


supports combustion less readily than cloth, and hence the inflammability 
of Fabrikoid is low. 

The Fabrikoid plants now have a combined capacity of 64,000 standard 
yards per day. In this manufacture more than 12,000,000 yards of cotton cloth, 
equivalent to more than 5,000,000 pounds of cotton, are used annually. The 
raw cotton consumed in coating this quantity of goods will total nearly three 
tons per day. Even with this enormous production, the company has been 
unable as yet to build fast enough to keep production to within 30 days of 
its orders. 

The interest of the Du Pont Company in soluble cotton does not end here, 
for through the Du Pont Chemical Works it sells the major portion of the 
soluble cotton employed in other American industries. The enormous quan- 
tity of soluble cotton consumed can be realized by even a superficial knowl- 
edge of the industries affected. Some of these are: 

Split Leather Dope—Dissolved cotton prepared for coating and finishing 
split leathers in different colors and grades. 

Patent Leather Dope—Dissolved cotion for treating leathers in the manu- 
facture of patent leathers for all purposes. 

Leather Substitute Coating—Dissolved cotton for finishing leather substi- 
tutes in all kinds, grades and colors. 

Bronzing Liquids—Dissolved cotton that has been further treated for 
applying bronzing coats to different substances. 

Wood Lacquers—Dissolved cotton that has undergone further chemical 
treatment for the manufacture of a variety of high-class wood lacquers. 

Metal Lacquers—Dissolved cotton that has undergone further chemical 
treatment for the manufacture of a variety of high-class lacquers. 

Contractile Collodion—Dissolved cotton especially prepared for surgical 
use in closing and sealing small wounds and abrasions. 

Parlodion—A form of nitrated cotton or pyroxyline bottled in water for 
use in preparing pure contractile collodion and for laboratory uses. 

Mantle Dip—A high-grade of dissolved cotton especially prepared for dip- 
ping gas mantles. 

Belt Cement—Dissolved cotton that has been especially treated for making 
a strong, tenacious, waterproof leather cement. There is an additional cement 
manufactured along the same line that is used as a general household cement. 

Leather Renovator—Dissolved cotton leather dope containing pigment for 
resurfacing worn leather or leather substitutes to restore their appearance. 

Enamels—Of any color for coating, coloring and preserving articles of 
wood, metal or composition. 

The use of 15,000 pounds of cotton paper per day in the manufacture of 
Pyralin plays an important part in the consumption of cotton cellulose. This 
substance, which is a waterproof, flexible, pyroxyline material, is manufac- 
tured in a great variety of forms and colors, one of the best known of which 
is clear, transparent sheeting so often noticed in the form of windows in 
automobile and carriage curtains. Its use is enormous for a variety of pur- 
poses, such as the manufacture of toys, novelties, flexible windows and scien- 
tific instruments, for which purposes it is prepared in sheets of variable 
thickness. 

Transparent sheeting is also manufactured in a great variety of colors, 
chief of which are amber, green, blue and red. These sheetings find extensive 
use in the manufacture of glasses, goggles, buttons and flexible windows, 
such as headlight dimmers and glare shields. The full list of Pyralin sheet- 
ings would run to great length, for it is manufactured by the Du Pont Company 
in a great variety of forms, such as ivory sheeting, tortoise shell sheeting. 
bronze sheeting, pearl sheeting and opaque colored sheeting. 

A great profusion of rods, beading and tubes is manufactured in trans- 
parent, opaque and colored Pyralin. 

These different forms of Pyralin are sold by the Du Pont Company to 
different concerns that use them in the manufacture of: 


Spectacle frames, rims and cases. 
Combs, hairpins and hair ornaments. 
Buckles. 

Brushes. 

Manicure sets. 

Toilet boxes. 

Mirrors. 

Toilet and manicure cases. 

Buttons. 

Pocketbook and handbag frames. 
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Powder puff boxes. 
Cream boxes. 

Hair receivers. 

Novelties. 

Bathroom fittings. 

Picture frames. 

Trays. 

Clock cases, dials and crystals. 
Handles for knives of all kinds. 
Shoe and glove buttoners. 
Napkin rings. 

Signs. 

Shoe horns. 

Umbrella handles. 

Shoe findings. 

Musical instruments. 
Poultry markers. 
Smokers’ articles. 

Office supplies. 

Recording instruments. 
Typewriters. 

Whips. 

Dolls. 

Billiard supplies. 

Lighting fixtures. 


The Du Pont Company not only manufactures the Pyralin sheeting, tubing, 
rods and beading as such for the use of others, but uses large amounts of this 
high-class material in manufacturing attractive and useful articles, such as: 


Sporting goods. 
Dressing and toilet sets. 
Buttons. 

Collars. 

Desk fittings. 

Boxes. 

Cases. 

Knives. 

Scissors. 

Polishers. 

Files. 

Tweezers. 

Picture frames. 
Brushes. 

Buttoners. 

Musical instruments, pegs and picks. 
Pipe bits. 

Salad forks and spoons. 
Cuffs. 

Clock dials. 

Teething rings. 

Razor and knife handles. 
Bottles. 

Shirt fronts. 

Baby rattles. 


As in the case of Fabrikoid, the demand for Pyralin and Pyralin articles 
far exceeds the limits of the plant. The increase in production has been spec- 
tacular, and has far surpassed the most ambitious plans of the superintendents 
Itis hard to prophesy just how far this development will go, as new uses are 
being constantly found for Pyralin, and the consumption of this Du Pont 
product is constantly growing in its old-established uses. 


Other Du Pont Chemicals. 


The varied activities of the Du Pont Company have made it necessary to 
take up other lines of chemical manufacture in addition to the production of 
soluble cotton, and it is today, through the Du Pont Chemical Works, an im- 
portant manufacturer of other important industrial chemicals, among which 
may be enumerated: 


Refined Fusel Oil—A mixture of various alcohols, of which iso amy! alco 
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SMOKELESS 


THREE KINDS OF SMOKELESS SPORTING POWDERS IN THE 
MANUFACTURE OF WHICH MILLIONS OF POUNDS OF 
COTTON ARE USED ANNUALLY. 














iis present in the largest amoults iis is tade he stundard grade and 
also a grade free from aldehyde for photographic use« or the manufacture oj 


motion-picture films 
Amy! Acetate 


practically any use 


Made in three grades so that a selection may be made for 


Star Solvent—Another solvent of soluble cotton and a substitute for amy] 


acetate, but one which can be used only in a comparatively dry atmosphere 
because of its water-absorbing characteristics 

Ethyl Acetate—Made in a grade to conform with the U. S. P. requirements 
and also a grade containing 97.5 per cent. ethyl acetate and 2.5 per cent 
alcohol. 

Ether—Made in two grades, commercial and anaesthetic. The last product 
is made in two grades, one with about one-half per cent. alcohol, the other 
with about four per cent. alcohol to meet the specifications of different sur 


geons. 


Methyl Alcohol 
Ethy! Alcohol 
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RALLISTITE” SMOKELESS POWDER MAGNIFIED 40 TIMES 
Cotton is used in making Ballistite 
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GRAINS OF 


Owing to the necessity for producing in America large amounts of coal tar 
products needed in the manufacture of explosives, the Du Pont Chemical 
Works entered into the distillation of gas tar, and for two years has been a 
large producer of the following coal tar derivatives 

Toluol—A water-white volatile coal tar naphtha distilling within two de 
grees C. (pure toluol) or ninety per cent. below 120 C. (commercial toluol) 

Benzol—The lightest coal tar naphtha, water-white, distilling within 2 de- 
grees C. (pure toluol) or ninety per cent. below 100 degrees C. (90% benzol) 

180° Benzol—Water-white heavy naphtha 

Heavy Naphtha—Of different gravities running from .910 to .925 and of 
different widths of evaporation. 

Solvent Naphtha (160° benzol)—-A water-white coal tar oil distilling ninety 
per cent. below 160 degrees C 

Naphthalene—White flaky crystals used in the manufacture of chemicals, 
drugs, dyes, explosives, and moth balls 

Dye Intermediates—A considerable variety suited to different requirements 
for the manufacture of dyestuffs 

Anthracene Oil. 

Flotation Oil—Heavy, strong creosote oil suitable for the flotation of cop- 
per and zinc ores. 

Dead Oil—A heavy, inexpensive coal tar oil suitable for thinning pitch and 
tar paints and manufacturing lamp black 

Pitch 
sulating. 

Tar—Dehydrated tar suitable for the manufacture of roofing, insulating, 
and road binders 

Since the Company entered this industry to secure toluol and benzol for 


Coal tar pitch of four classes—roofing, waterproofing, hard, and in 


the manufacture of explosives, these products have not been offered for sale, 
but on the completion of large smokeless powder contracts the production of 
these two commodities will be in excess of the Du Pont Company's require 
ments and will be marketed 

Those interested in learning of the ramifications of the Du Pont Co 
and its progress along chemical aud industrial lines, which are much more 
varied than this article indicates, should send for a copy of “Du Pont Products 
Book" and booklet describing the different Du Pont chemicals 

Address Du Pont Chemical Works, Wilmington, Delaware, or the New York 
Sales Office, 120 Broadway, Equitable Building 

A general sales store and sample room is maintained at Pennsylvania ave 


nue and Boardwalk, Atlantic City, N. J., to which visitors are cordially invited, 
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Harlan and Bell Counties, Kentucky 


COKING COALS 
STEAM COALS 
ADMIRALTY COALS 





40,000 to 50,000 Acres of Land 
TO LEASE and FOR SALE 





Twenty-Eight Mines in the Valley 
Product Commands a Premium in. Competitive Markets 





CHARLES HENRY DAVIS, C. E., President, 
South Yarmouth, Massachusetts 


WILL WARD DUFFIELD, Treasurer, 
Harlan, Harlan County, Kentucky 
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HOW GOOD ROADS AND AUTOMOBILES 
COULD HAVE WON THE RAILROAD 
FIGHT. 


AD the railroad strike gone into effect the rail- 
H roads and the railroad employes would, we be- 
lieve, have suddenly waked up, as the country would 
have done, to the fact that good roads and the motor 
truck and the automobile would have solved many of 
the problems which the country imagined it would 
face in the way of starvation by reason of the rail- 
road situation. 

If the strike had gone into effect on September 4, 
there would have been a sudden swing of the auto- 
mobile and the motor truck into transportation pur- 
poses for foodstuffs, for merchandise and for travel 
which would have amazed the land. Under these 
conditions we would have had a demonstration of 
the advance in the automobile industry and of the 
facility with which the millions of automobiles in 
this country could suddenly have been turned from 
pleasure Vehicles into the business of transportation 
of men and things. 

We are inclined to think that the railroad brother- 
hoods would suddenly have realized that they were 
beaten before they got well started. 

Cleveland, Ohio, was prepared to meet the threat 
of the railroad strike. It had already mobilized the 
whole automobile situation, and the story sent out 
from that city gives the following interesting facts 
as to how Cleveland was going to meet this condi- 


tion. It is as follows: 


The threat of a general railroad strike carried no such 
dread to Cleveland as to many large cities. While Cleve- 
land is intersected by six railroad systems, it is also the 
focal point for a system of brick highways that is re- 
garded by experts as the most complete and substantial in 
America, When fear of a strike was at its highest, plans 
were practically formulated for making Cleveland inde- 
pendent of rail transportation so far as the necessities of 
life are concerned. 

A preliminary survey showed that the city had supplies 
to last variously from one to twenty days, the shortest 
period being for milk and the longest for meat. Cleveland 
produces 75 per cent. of its flour, and the raw material, 
wheat, comes largely by boat. 

Mayor Harry L. Davis took the lead in calling for a vol- 
unteer mobilization of motor trucks, to take effect in case 
rail transport stopped. It was found, according to the 
Cleveland Automobile Club, that paved roads reached prac- 
tically every dairying locality which serves the city. The 
latent meat supply within trucking radius was estimated 
as sufficient to last for two months. . 

In the matter of fresh vegetables and fruits there was 
never a4 moment's anxiety. Paved highways have so stimu- 
lated market gardening in the vicinity of Cleveland that 
the city is actually an exporting point for vegetables 
rather than an importing point. Most of these gardeners 
have greenhouses and reach the Cleveland market at least 
once daily the year around. 


The story, though a little old now, is worth pub- 

lishing for the lesson it conveys as to the value of 
good roads, the local development of food supplies, 
ind the ability to handle foodstuffs by automobiles 
and trucks wherever good roads exist. 
Before the days of good roads and the automobile 
general railroad strike, even if it had lasted only 
week or two, would have been exceedingly disas- 
trous, though not, however, so disastrous as was the 
surrender to the railroad men; but with the automo- 
bile and the motor truck at the command of every 
village and of tens of thousands of farms, the way 
in which the situation would have been handled 
would have stimulated every energy of every com- 
munity of the country. Some heavy things, such as 
cotton and coal and iron and wheat, would have 
been delayed in transportation, but there would have 
been no general breakdown of the food supply or of 
the ability of people to move around. The country 
really threw away a good opportunity to show that 
it could to some extent be independent of railroad 
trainmen in such an emergency. The value of such 
a lesson would in itself have been almost worth the 
cost. 

The wild reports that were put out for effect, that 
the country would starve and go straight to perdi- 
tion commercially and industrially, took little cogni- 
zance of the power of the people of the country to 
meet the situation through trucks and automobiles. 

The more this situation ts studied the vaster be- 
comes the importance of the building of good roads 
and the development of the automobile and the mo- 
tor-truck industry. 

We are strangling the railroads by such legisla- 


tion as the eight-hour bill and other work that has 
been done in the national as well as in State legisla- 
tion. We are making it impossible to build new 
lines, the construction last year being smaller than 
for any preceding year in the last half-century 

smaller, indeed, than any year 1862, during 
war days. It is, therefore, incumbent coun- 
ties, towns, cities, States and the nation to throw 
into the building of good roads all available capital 
With systems of good roads 


since 
upon 


and ali possible energy. 
radiating from every important town and city in the 
country, we would never again be at the mercy of 
railroad trainmen. The automobile and the motor 
truck and good roads may yet prove the salvation of 
the nation from such acts as that which, on Septem- 
ber 2, threw to the winds the honor and the inde 
pendence of the nation. 
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SEATTLE, LIKE BIRMINGHAM, SHOWS 
WONDERFUL ECONOMIC AND MORAL 
IMPROVEMENT UNDER PROHIBITION. 


O* July 27 last the MANUFACTURERS REcoRD pub- 
lished a statement by Mr. E. W. Barrett, editor 
of the Age-Herald of Birmingham, regarding the 
effect of prohibition upon business and labor condi- 
tions in that city. From the facts presented in that 
interesting survey of conditions under prohibition it 
was shown that all crime and disorder had decreased 
practically 50 per cent., and that “every passing 
month demonstrates more clearly that the monetary 
loss from prohibition is being offset in so many other 
ways—both direct and indirect, both financially and 
morally—that the result is startling.” Such state- 
ments are further strengthened by the admission of 
Mr. Barrett, in which he said: “It is known in Bir- 
mingham that I am no prohibition fanatic, having 
never voted that ticket, but in fairness to the pro- 
hibitionists I cannot stand idly by and see the re- 
sults of their efforts minimized and destroyed by 
false and absurd reports.” 

Now comes another editor, Major C. B. Blethen of 
the Seattle Times, who says his paper “fought its 
damnedest against prohibition,” but who, in a 
lengthy discussion of the prohibition question in the 
Richmond Virginian of September 9, says: 


The Times admits it was wrong when it said during the 
campaign against prohibition that the enforcement of the 
statute would mean miles of empty stores in Seattle, re 
duced bank clearings, reduced bank reduced 
rentals, reduced realty values and general business depres 
sion, Six months ago the law went into effect. None of 
these dire things prophesied for the first half of the year 
1916 have occurred. On the other hand, Seattle has pros 
pered wonderfully. 

I am not attempting to say that prohibition, when en- 
forced, makes prosperity. I have my own opinions about 
that, which have no possible value in an article of this 
kind. But I do say that certain wonderfully prosperous 
and gratifying conditions have followed the enforcement 
of the law, regardless of what caused them to happen, and 
that the disasters which I personally believed would occur 
have not happened, nor do now I believe they ever can 
happen. 


deposits, 


Let us see how prohibition worked out in Seattle, 
the largest city that has ever had a dry law. Major 
Blethen sums up the great benefits, economic and 
moral, that have been derived from prohibition in 
Seattle in the following : 


Apparently, without any important increase in popula- 
tion to account for it, the dry goods houses, small stores, 
haberdasheries, meat markets and groceries 
have been doing a largely increased business. 

In spite of the reluctance of many real estate dealers to 
discuss conditions, rentals have not gone down appreciably 
save in old saloon locations, where false values were main- 
tained as long as it was legal to sell liquor. On the other 
hand, many large firms are paying higher rents. And it 
should be said, in passing, that there are two sides to the 
question as to whether lower rents. would do Seattle any 
harm. 

Building permits have declined in amount as compared 
with the first six months in 1915. The difference is $174,000, 
and this is the only item in the whole list which is un- 
favorable. 

Bank clearings increased more than $55,000,000. Bank de 
posits ip general have greatly increased. Savings accounts 
have increased in numbers and totals, 

Rea] estate transfers have increased and higher prices 
are being paid for property than in the first six months of 
last year, 

Collections have wonderfully improved, being called by 
certain authorities 50 per cent. better than in 1915. 

Suicides and murders have decreased one-half. This item 
would not have been mentioned but for the public assertion 


shoe stores, 


of liquor dealers that crimes of violence were increasing iu 
Seattle as the result of the sale of “drug-store” or “blind 
pig” liquor 

Again and again the newspapers of Missourl, Montana 


and California bave printed assertions that crime was 
much more prevalent in Seattle under the dry law than 
previously. Let us look at the figures 
Total arrests going to police blotter in first six 
months of 1916 ' ose 10,152 
Drunks turned loose after sobering down, names not 
going to blotter, in same period 1,138 
11,288 
Total arrests first six months 1916, none being turned 
loose without names going to blotter, and including 
violations of liquor law, which should not properly 
be included in comparison ‘ seeten 5,444 
Total human beings kept out of jail, apparently by _ 
operation of prohibition law 5,844 


Think of the sum total of human anguish being reduced 
in that amount! I confess that it makes me ashamed of 


myself for having dared to argue that the saloons should 
not be disturbed. 
We were wrong when we said prohibition would ruin 


Seattle and the State of Washington 
do everything 


And we are going to 
we can to stop the campaign of misrepre 
sentation vilification against the 


reputation of Seattle by the newspapers of other States. 


and waged name anid 


ONE ILLUSTRATION OF MISTAKEN VIEW 
OF RAILROAD AND LABOR SITUA- 
TION. 


Brevard, N. C., September, 4, 1916 
Editor Manufacturers Record: 
Your article On the Railroad Strike. As to Mr. Wilson 
granting an S-hour day to railroad men, I am thinking 


he did the right thing. It will give more laboring men a 
chance to get in on the Road, make up the the 
two hours per day for which there is plenty of men with 
families are hard workers and are trying to make a living 
just the you and I are doing; children to 
send to school, living hard and working way 
under a Boss from seven in the morning until six at 
night. Why not cut down the working hours and force 
more men to go to work. It isn't right for one-third of 
our men to work while one-third loaf, play cards, drink 
and do nothing at all, and the other third figures to get 
all of the money that one-third is making and what they 
can get out of the dead heads; do you think if a laboring 
man made you $5.00 per day and you paid him $1.50 you 
would say to yourself if that fellow don't know what 
he is making it is all right; but just as soon as he finds 
out what you are making On his labor he is going to want 


loss of 


have 
the 


same as 
same 


more money and less hours. You can't blame that fellow 
ean yout No, he has got children and he loves them 
just the same as the Big Railroad Man loves his while 
he is making bis $2.50 or $4.50 per day working hard all 
day and perhaps half the night in the rain and snow 
and ice while our Big Boss Is sitting at home smoking 


his good cigars and sitting in his big easy chair enjoying 
life with his dear perhaps drawing ten 
to ftifty-thousand things 
divided the right way 

No don't raise the Freight Lower the big 
salary; put things on more of an even base if you work 
six hours and get ten dollars why make the laboring man 
work ten hours for Isn't his work just a» 
necessary as yours well why not cut his 
hours to eight to $7.50 then 
make a fuss right, so we will just raise the 
make the rest of the devils pay it and 
your $10.00 right on for six hours work that 
o K. That is the way you see it but I see it in a 
different light. If you had just so much work to do and 
had to get it done in a certain time you would just work 
until you finished while there 


ones at home, 


dollars per year. No are not 


fellows 


four dollars 
would be 4 
and your salary you would 
freight 
just pay 
will be all 


and 
poor 


one man ten hours per day 


were other men wanting a job, so if you cut off two 
hours then you couldn't do that work with one man then 
the other fellow would get a job. Don't you see he has 


has got to 
has 


can't get work he 
way, stealing or begging. He 
children as same as the other fellow We bave al] got 
to live, God put it here for us, and I don't think he 
would let a child be born unless he seen that there would 
here for it to do. I think the 8-hour is ali 
I will help pay it as 
eat. It wont the 
draw his fifty thousand or ten right 
don't think I am mad or anything. I think a 
lot of the Manufacturers Record and also the Editor se 
I guess my letter will find its way to the basket 
but if you see anything that is worth printing you can 
Inclose you will find check for four dollars ($4.00) 
T. B. CRARY 


got to live somehow, if he 


get it some other 


be plenty 
right, but of 
as I live 
will just 
on. Now 


long 
big fellow as he 


have to 
hurt 


course 
and 
thousand 


waste 


do so, 


Mr. Crary has missed the whole point at issue 
The railroad not 
but a heavy increase of pay. They do not expect to 
work only eight hours; they expect to work just as 
long bours as they do. But first they want ten 
hours’ pay for eight hours and then extra pay for 
all over eight hours. The Manvuracturers Recorp 
blames no one for seeking by honorable means to 
earn the for his 
work, but it must protest with all the power at its 


men were seeking shorter hours 


and secure largest possible pay 


command at the methods used by the railroad men 
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at their bulldozing tactics, at their refusal to arbi- 
trate based on a thorough investigation of the whole 
subject by disinterested men. There is now work for 
every man who wants to work, but no one has yet 
found a way to make those who, according to Mr. 
Crary, “loaf, play cards, drink and do nothing at 
all,” work, and the rest of us who work have to bear 
the burden of carrying these loafers. 


> 


KILLING THE GOOSE THAT LAID THE 
GOLDEN EGG. 


HE editor of this paper is fifty years old, and for 
forty years he has worked not less than nine 

hours a day and not more than fifteen. There was 
a time when he could get no work for ten hours per day 
at $2. That was not over thirty years ago, and he was one 
of the best printers in the South, too. 

How do you suppose the farmers of the country who put 
in fourteen hours a day from March till December, espe- 
cially those in the cotton fields of the South, are going to 
regard this strike? 

The railroads of the nation, along with everything and 
everybody else, are just recovering from the prostrating 
shock of the European war. Everything and everybody 
made concessions to pull through that panic except the 
men who are now asking for an advance in wages, which, 
if granted, means a tax of $100,000,000 a year on the rail- 
roads, and which, if imposed on the railroads, must result 
in an additional tax of that amount on the commerce of 
the nation, because 25 per cent. of the railroads are now 
in the hands of receivers. 

Is this strike just, is it in order, can those promoting it 
receive the sanction of the public? We answer most as- 
suredly “No,” and we believe this is the sentiment of the 
whole nation, excepting only a few of the strike leaders, 
their business agents and agitators. 

If ever an axe was raised to kill the goose that laid the 
golden egg, it is in this instance.—Cotton and Cotton Oil 
News. 





The editor of the MANUFACTURERS REcorD can beat 
the editor of the Cotton and Cotton Oil News, for he 
has for forty years averaged over nine hours a day 
and many times more than fifteen hours a day. 


Nevertheless, while sticking at it and trying to play © 


the game fair and square, we would see the hours of 
all employes reduced much below the number which 
the writer has found it necessary to work, but we 
fully agree with the Cotton and Cotton Oil News as 
to the unspeakable folly of the action of the railroad 
men, 
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BEERLESS BREWERY PUT TO HELPFUL 
USE. 


MUCH-WORKED argument against prohibition, 

put forth especially when “business” and “finan- 
cial” interests talk against prohibition, relates to the 
loss to both capital and labor which, as claimed, 
would follow the closing down of breweries now 
operating in “wet” States. One brewer in the State 
of Washington, according to newspaper reports, has 
discovered that the prohibition law, instead of de- 
stroying his brewery, has opened up to him a much 
more profitable business. He is now bottling and 
pasteurizing milk and manufacturing cheese. His 
big beer trucks are hauling milk instead of beer. 
His steam plant and refrigerator apparatus are cool- 
ing milk and cream and curing cheese, and he finds 
it necessary to employ even more men than before. 

Intelligence and enterprise can always adapt 
themselves to changed conditions, and as a matter 
of fact it is notorious that a very considerable part 
of the people engaged in the liquor business would 
be glad to employ their time and money in any enter- 
prise that bears the badge of legitimacy, even with 
less remunerative returns. 

The Washington brewer's experience shows the 
way. It might likewise be profitable to study the 
adaptability shown by New England captains of in- 
dustry. For example, when locomotive building be- 
came unprofitable in Massachusetts, the Taunton 
Locomotive Works turned to the manufacture of 
printing presses and snow plows, and the Fall River 
Iron Works quit iron entirely when Fall River 
ceased to be a favorable situs for such enterprises 
and built up one of the greatest cotton manufactur- 
ing businesses in the country. 

It should not be impossible, therefore, for even a 
brewer to turn his activities and investments into 
channels not only beneficial to the country, but profit- 
able to himself and satisfactory to business and 
banking interests as well. 


Shall It Be Muscle Shoals? 


INVESTIGATION PROCEEDING AS TO THE SITE FOR THE GOVERNMENT 
NITRATE PLANT. 


{Special Correspondence Manufacturers Record.] 


Washington, D. C., September 8. 

No decision will be made by the War Department 
with reference to the selection of a site for the proposed 
Government nitrate plant until November. 

There are two phases of the investigation that is now 
being made under the direction of Secretary Baker of 
the War Department, to whom the entire problem has 
been referred. One phase concerns the determination 
of the process which the Government should adopt in 
the manufacture of nitrates for war explosives and fer- 
tilizers. The other concerns the site where water-power 
shall be developed in connection with the manufacture 
of nitrates. The decision with reference to the second 
phase, the selection of a site, depends largely upon the 
decision with reference to the first phase, the selection 
of the process. If, as has been expected, the Ordnance 
Bureau of the War Department decides that the Gov- 
ernment should adopt the cyanamid process, the selec- 
tion of Muscle Shoals as the site of the new nitrate 
plant is inevitable. There is no other site that com- 
pares with it for the large development of water-power. 


The greatest development possible at Niagara 
Falls is 500,000 horse-power. This is the maxi- 
mum fixed by law. If there were no restrictions, 
there would be a possible development of 7,000,000 
horse-power. The fact that 500,000 horse-power 
is available there has resulted in an investment of 
$125,000,000 in hydro-electric plants at Niagara 
Falls. This clustered development is probably the 
greatest in the world. 

There is possible at Muscle Shoals a develop- 
ment of 680,000 horse-power. This will exceed 
by 180,000 horse-power the possible maximum 
development at Niagara Falls. It would be the 
salvation of the fertilizer situation in the South 
and Southwest. It would be the greatest boom to 
the prosperity of the whole country. The selection 
is considered inevitable if the War Department 
selects as its process the system of nitrate develop- 
ment which provides fertilizers as well as the in- 
gredients of powder for war purposes. 


President Wilson personally has as yet given little 
consideration to the subject brought before him through 
the enactment of the army bill, with its appropriation 
of $20,000,000 for the establishment of a nitrate plant 
on a site to be selected by the chief executive. He has 
referred the whole matter to Secretary Baker of the 
War Department for a report. Secretary Baker has 
asked General Crozier of the Ordnance Bureau to in- 
vestigate the processes with a view to selecting the one 
that will best serve military purposes. The National 
Academy of Sciences also has been asked by President 
Wilson to study the sources and processes of nitrogen. 
The academy has appointed a subcommittee known as 
the nitric-acid committee. On this committee will serve 
such eminent men as Dr. Noyes of the School of Tech- 
nology of Boston, who is chairman; Dr. Bacon, who is 
also a member of the Naval Consulting Board; Dr. 
Herty of the University of North Carolina, and several 
other eminent scientists. At the request of the War 
Department Dr. Parsons, one of the experts of the 
Bureau of Mines, is making an independent investi- 
gation. 

The reports of these committees and officials, as soon 
as inquiries are completed, will be referred first to Gen- 
eral Crozier and then to Secretary of War Baker. 

Meanwhile, the Board of Army Engineers is in- 
vestigating various sites. Muscle Shoals has already 
been thoroughly investigated by the Bureau of 
Army Engineers and its development recommended. 
This recommendation was made long before there 
was any thought of a nitrate plant. The army 
engineers recognized that it was the best water- 
power site in the United States, and then recom- 
mended that the Government itself bring about the 
development. 

Augusta, Ga., has put in a claim for the advantages 
of water-power development in the Savannah River ; 
Columbus, Ga., bas pointed out the advantages of a 
site in the swift-flowing Chattahoochee, while there 


have been similar claims put in by Columbia, §, ¢, 
the State of Washington and other communities. The 
advantages of Muscle Shoals, however, have impressed 
all the members of the Board of Army Engineers. They 
have made no decision, and will not make any decision 
until the other phase of the investigation is completed, 
If, for instance, the Haber process of producing nitrates 
should be adopted, no large amount of water-power 
would be needed. If the War Department should de. 
cide to manufacture by-product coke ammonia, which 
is the equivalent of ammonia-sulphate, there still would 
be no need for a great water-power development. Any 
one of the various sites suggested might then be cop- 
sidered. In connection with these various processes, 
however, there will be no solution of the fertilizer 
problem, or the shortage of fertilizer which has had its 
effect upon the cotton crops of the South. The cyan- 
amid process unquestionably will supply all the need 
for fertilizer, as well as the need for the nitrates for 
powder for military purposes. 

Thus logic points unwaveringly to the selection of 
Muscle Shoals if a large amount of water-power is de. 
sired. 

None of the reports will be in the hands of Secretary 
Baker, until late in October, and it is hardly likely that 
Secretary Baker will be able to digest them and make 
his personal report to the President until November. 
The scientific investigation is now proceeding while the 
sites are under consideration. There is some evidence 
of political pressure, but it is hardly likely that it will 
be successful, and if an impartial decision is rendered, 
experts in Washington do not see how there can be 
any decision other than the selection of Muscle Shoals, 
where the new nitrate plant would be established at the 
point where fertilizers are most needed, and from a 
military standpoint, in the best strategic location, useful 
in peace and safe in case of national danger. 

THomas F. Logan. 





Humiliated as Never Before. 


PRESTON, Treasurer The Jasper Trust Co., 
Jasper, Ala. 

For years I have read the MANUFACTURERS REcorRD 
and believe that, today, it is the greatest exponent of 
American principles on the continent. In fact, I 
have come to regard it as a textbook, and I feel that 
it is a duty I owe you to express my appreciation of 
the position taken by the MANUFACTURERS RECORD on 
the recently threatened railroad strike. I, the son of 
an officer of the Confederate Army, and a life-long 
Democrat, have, week, been humiliated as 
never before in my life. I have seen my party, now 
the dominant party at Washington, stand and deliver 
at the point of a pop gun, sacrificing principle in 
abject cowardice. 

As you aptly stated in your editorial, the added 
burden of one hundred million dollars to a hundred 
million people amounts to but little, but the sacrifice 
of principle and the precedent that has been estab- 
lished are of such far-reaching importance that I fear 
but few people today realize what it really means. I 
confess that I myself am at sea and wonder at what 
port we will finally land. 


a. & 


within a 





Not a Believer in “Peace at Any Price.” 


W. B. Roper, Secretary-Treasurer The North Caro 
lina Pine Association, Incorporated, Norfolk, Va. 
The statement made on the first page of your Bulle 

tin for September 2 is so fully in accordance with my 

views and the views of the members of this Associa- 
tion, so far as I have been able to learn, that I must 
write and congratulate you upon the splendid ex 
pression you have given. The President and Congress 
have made a most humilating surrender of principle 
and right in order to obtain temporary adjustment 
from the threatened strike. I am not a believer in 

“peace at any price,” and think this is one case in 

which it was best to fight. 
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The Philadelphia Friends 
on the Mexican Situation 


By Courrenay De Kas, Mining Engineer and Geologist, Tucson, Ariz. 


The Peace Committee of Philadelphia Yearly Meet- 
ing of Friends has issued an address to the editors 
and periodical press of the United States accentuating 
a truth for which I need go no farther than their own 
circular for the apt quotation, “The popular concep- 
tion of the Mexican situation is based on misinforma- 
tio and ignorance.” The worthy Friends clearly do 
not know that they are misinformed. That is ever the 
plight of people who are misinformed and ignorant 
concerning a question. In this particular case the 
Friends apparently belong to a large majority. Just 
how so intelligent a people as our own should so long 
have swallowed falsehood and have jumped to wrong 
conclusions about Mexico is a little difficult to compre- 
hend. President Wilson has been a disappointment to 
many of his friends. Frankly, many of us had hopes 
that we would find him broader than Mr. Taft, where- 
fore we supported him in 1912. It was a shock to dis- 
cover that he actually closed his doors against those 
who came with offers of information. It is to be ad- 
mitted that every one will bring some misinformation 
along with the things that he knows, but surely men 
who have lived long in Mexico, who are acquainted 
with the highways and byways as well, who have lived 
for years with the Mexican people, have become the 
familiar friends of Mexicans of high and low degree, 
speaking their language with them, sitting at their 
tables with them, discussing affairs public and private 
with them through years of such intimacy, are better 
qualified to tell the truth concerning the political con- 
ditions, the respectability of the self-constituted revo- 
lutionary chieftains, and the aspirations of the people, 
than men who have never lived in the country, who 
are unable to converse with them in the vernacular, 
and who must rely entirely upon what others tell then. 
Who could render the best account of the people of the 
United States, Mr. Asquith or Lord Bryce? By whom 
would you rather be judged, by Lord Bryce or M. 
Briand? Mr. Wilson sent Mr. Lind to judge Mexico. 
It was precisely the same as if President Poincare 
should have sent M. Briand to give him the data for 
dealing with us in a crisis. It seems strange that the 
American people cannot gauge their acts by the in- 
structive parallel. It is a fact that one after another, 
men saturated with information upon Mexico, men as 
full of the spirit of honor as Mr. Lind dare be, went to 
the White House and were denied audience with the 
President. Mr. O’Shaugnessy was full of knowledge, 
and all the world knows how disdainfully he was re- 
ceived on his return from Mexico. If the Friends of 
Philadelphia desire some straight truths about Mexico, 
I commend them to a reading of the recent volume by 
his wife (A Diplomat’s Wife in Mexico). Let it be 
remembered, also, that Mrs. O’Shaugnessy is a woman 
capable of discriminating observation, not only because 
she was in a high position in Mexican society, where 
she had an opportunity to see deeper than a political 
emissary, but because, as the daughter of Dr. Elliot 
Coues, she had been brought up in an atmosphere of 
culture and careful scientific investigation, where the 
weighing of evidence was understood and practiced. 

It sounds strange to one acquainted with Mexican 
history to read that education and marriage have been 
church monopolies. That has not been true since the 
days of Juarez, and he died in 1872. Under Diaz the 
parochial school had become of secondary importance, 
just as it is in the United States. The development of 
the public school system had advanced so far under 
Diaz that I defy anyone to point me to any organized 
town where some sort of “Escuela Municipal” did not 
exist independent of any church school that may have 
been maintained. Personally, I have ridden seven times 
across the Sierra Madre in Mexico by different routes, 
some of my journeys on horseback having exceeded 700 
niles, and I can testify that I have never found a single 
town in the remotest part of the mountains where a 
school was not present. In my letters to The Nation, 
some of them written 16 years ago, I was constantly 
calling attention to the spread and the relative excel- 


lence of the Mexican public school system. In a letter 
published in The Nation February 15, 1900, I find: 
“And as the paths of commerce and the pursuit of in- 
dustry have been rendered safe, the schools have fol- 
lowed under the guidance of the State, even into the re- 
motest hamlets of the mountains.” Again, in an article 
on “Culiacan and the Way Thither” (The Nation, 
July 16, 1908), I extract: “The college is an institu- 
tion of no common merit. Dominated by the genius of 
Dr. Ruperto Paliza, a gentleman of broad culture and 
high attainments in science, it has not allowed the 
superficial and ornamental to overshadow the practical 
in its curriculum. The courses in mathematics, physics 
and chemistry are rigid and thorough, aided by labora- 
tories well equipped with modern appliances. The 
Escuela Modela de Porifirio Diaz (the Porfirio Diaz 
Model School) is in very truth a model school, follow- 
ing French rather than American methods. In fact, 
French culture has firmly established its canons of 
tests in the intellectual development of this part of 
Mexico. The industrial school is another institution 
in which all Culiacan takes special pride, a reformatory 
for little waifs, where they are given a good elementary 
education, with instruction in useful trades and arts.” 
In 1912 I had occasion to visit Culiacan again, and 
this time I was conducted with pride by the Governor 
of the State to inspect the high school which had been 
in operation for a number of years, and recently moved 
into magnificent new quarters. The building occupied 
an entire city block, was splendidly appointed, with 
abundance of apparatus for instruction in elementary 
science, carpentry, blacksmith work and the domestic 
arts. The walls were hung with the best modern maps, 
reference books were available in Spanish and French, 
and I am sure that the Society of Friends would ap- 
plaud any school board in this country that would do 
what the school had and 
what they had doing in hundreds of 
throughout Mexico, under the initiative of the Diaz 
government, namely, to hang in every schoolroom charts 


administrators there done, 


been schools 


showing in natural colors the injurious effects upon the 
human organs of the consumption of alcoholic drinks. 
It is true that Sonora has recently declared against 
liquor, and it must be remembered in this connection 
that Sonora is dominated by General P. Elias Calles, 
a former schoolmaster under the Diaz regime, and that 
one of the things which de la Huerta, sent by General 
Carranza to wrest away the civil authority from Calles, 
came authorized to do, was to rescind the prohibition 
decree of the local ruler. General Calles was asked to 
turn over the civil government to de la Huerta and then 
go to see the first chief at the capital. Calles, however, 
whipped the new governor into submission, and sent 
word to Carranza that he was too busy to visit him just 
then. He réflected upon others who had gone and had 
failed to return. It is reported that the administrative 
assassinations in the City of Mexico for the month of 
July numbered over 300, and “the adobe wall at sun- 
rise” is the penalty for any independent thinking or 
talking in Mexico today, as it has been throughout the 
revolutions, notwithstanding that the municipal elec- 
tions are called for the middle of September. What 
sort of elections (?) can be held under such conditions, 
where no discussion of policies, nor of the fitness of 
candidates, is permitted? Did anyone ever see in any 
free and thriving country such absolute unanimity of 
opinion as exists in the newspapers published in those 
States where Carranza is dominant at the moment? 
Can anyone pretend that such oppressive harmony is 
natural to men of spirit in any country that grants 
independence to its citizens? 

The circular under review states that the lands are 
being distributed to the poor “on terms that guarantee 
continued cultivation of the soil and the independence 
of the workers.” Whose lands have been thus allotted? 
Have any of the vast estates of General Carranza been 
divided up in this manner for the benefit of the poor? 
How did General Carranza become possessed of these 
lands? He may have gone through the legal forms 


that prevailed for the unjust acquisition of property 
from the poor, which is precisely what the revolution 
In a recent decree he very adroitly 
classifying 
them according to the depth of their sin against the 


has been about. 


discriminated between the land grafters, 


government! No question as to the manner in whicb 
the titles were acquired enters into consideration. Con- 
fiscation is to apply only for crimes against this govern- 
ment which is of Carranza’s own creation! Thus has 
Carranza fulfilled the prophecy of those who denounced 
him in the beginning as a hypocrite, espousing the 
cause of the revolution merely to avert the confiscation 
of his estates. Let the facts answer! 

If there be apparent bitterness in these criticisms, 
the reply is that some sharpness in the challenge is war- 
ranted when the Peace Committee holds out that it is in 
possession of the facts regarding the Mexican situation, 
and proceeds to address the entire press of the country 
in an effort to enlist its aid in spreading what, upon 
examination, turns out to be as hopeless a thicket of 
errors and misconceptions as those through which Presi- 
dent Wilson has so long been floundering. The Friends’ 
document, therefore, smacks of an apology for Presi- 
dent Wilson's Mexican policy. It is not to be actually 
imputed against them, for no one will doubt the sincerity 
of the good Quakers of Philadelphia. Therefore it be- 
comes evident that their credulity has been imposed 
upon by designing persons. 

The Friends, moreover, are suggesting that we ap- 
propriate a sum of money from the national treasury 
for sending a great teaching body to Mexico, and they 
curtailed in order to 


would have our naval program 


provide the funds. Thus would they weaken us fur- 
ther, so that we and our institutions would be exposed 
as the casy prey of the mob, from which we have just 
escaped by such a humiliation of the Government as 
has never before been witnessed. It was by reason of 


military weakness that the Diaz administration went 


to pieces. When the mob realized the inadequacy of 
the army and found the lid off the good of the years of 
upbuilding by the great Oaxacan was swept away by 
anarchy. Mexico presents an example of the inevitable 
result of the policy of pacifism, for, though they did 
not call it such, they did trust too far to the good 
sense of the Mexican people, believing that they had so 
long tasted the sweets of peace and prosperity that 
To fully 


mistake made by those in 


there was no further peril of a revolution. 
realize the enormity of the 
authority in Mexico before the outbreak of the revo 
fact that 
these revolutions displayed as standard bearers not 


lutions, one must recall the the earlier of 
the poor, the lawless, the criminal, but the public-spir- 
ited among the upper classes, the very ones whom we 
would have selected as sane, honest, conservative, 
trustworthy men, and these took up the cause, believ 
ing that they could trust the sanity of the masses and 
that had 


through too great ascendency through many decades, 


overthrow a government grown corrupt 
thereby introducing reforms in taxation, in adminis- 
trative process regarding petitions to the departments 
for the benefit of industrial enterprises, in curtailment 
of the reckless granting of concessions, and at the 
same time reform the land laws for the welfare of the 


poor. Too late they found that they had uncovered the 
latent barbarism that lurks in all peoples, in our own 
as well as in others, and that there remained no gov- 
ernmental power to restrain the excesses of the turbu 
lent minority among the masses, which rapidly de- 
stroyed every vestige of the old liberties which had 
been secured through the constructive statesmanship 
of three great patriots—Texada, Juarez and Diaz. It 
will be remembered that one of the first concerns of 
Madero’ on acceding to the Presidency was to try to 
create an army of 60,000 men, but there was not time. 
His administration was swamped before more than u 
beginning had been made. Armies are not called into 
being by rubbing an Aladdin’s lamp. 

When Carranza espouses the cause of the revolution 
to the extent of subdividing his own lands among the 
“herederos”—the heirs in equity under the old char- 
ters; when he dispenses with the firing squad as his 
great engine of pacification; when he suffers even one 
opposition newspaper to print and freely circulate what 
a genuine opposition editor honestly believes, in any 
important city under his actual control, it will be time 
for the Society of Friends to call the attention of the 
press of the United States to the evidence that. proves 
it all to be true 
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PROFITABLE UTILIZATION OF MUNI- 


CIPAL WASTE. 


Garbage and Other Refuse Combined With 
Coal Slack and Water Tar Into Fuel 


Briquettes. 
By T. J. Lacy 


The factory for converting city garbage and refuse 


into a high-grade fuel of the Austin Oakoal Manufac- 
turing Co., Austin, Tex., is now complete and in opera- 


tion after having burned down once and after many 
setbacks due to the necessity of originating the machin- 
ery required for producing the new fuel bricks in a 
profitable manner. 


The company is composed of about 40 leading men 
of Austin, who believe that they see a great future 
now planning the erection 


for this process. They are 


of a second plant because, they say, the trash and 
garbage collection by the carts of the city sanitary de- 
partment is sufficient to keep two plants in operation. 

From the standpoint of the city, the new enterprise 
is regarded as a fortunate development, for already the 
city government has experienced difficulty in finding 
places in which to dispose of waste without arousing 
the neighborhood. 


the resentment of the residents of 


The erection of a garbage-disposal plant at a cost of 


$75.000 or more was seen as a necessary step in the 
near future had the Oakoal plant proved unsuccessful. 
The city’s contract with the Oakoal Company is that 
the company shall dispose of the city’s refuse and gar- 
bage in a sanitary manner at a cost to the city equal 
to about half the cost of incineration. 

The 


inasmuch as it is made up entirely of waste material 


manufacture of the fuel is quite interesting, 


handled by common labor. The waste, which the city 
had to burn formerly in the incinerator, and the gar- 
bage is taken by carts to the factory and dumped. It 
is then sorted and the non-combustible materials, such 
us iron, bottles, tin cans, ete., are segregated and sold. 
That which is left is placed upon a large belt and car- 
ried to a grinder which reduces it to even sizes. It is 
then conveyed by elevator to a storage bin at the top 
Coal slack, another waste product, 


carloads 


of the building. 


is shipped in and passed through another 


grinder and placed in a bin alongside the first one. 


The two 
machine and pulper, where steam, hot water and creo- 


products now come together in a mixing 


sote or water tar are injected, reducing the mass to a 


pulp. 
The water tar is another waste product which the 
gas works usually run into the river or sewer. It con- 


tains a powerful disinfectant, and its presence makes 
the finished product impervious to moisture. The hot 
steam thoroughly sterilizes the material. 

The 


press, 


brick 
presses the into the shape of 
building brick at the rate of 40 a The fuel 
is then placed on wooden pallets and set aside to mature 
In a few days it is ready for the market. 


product is now conveyed to a molding 


which material 
minute. 


and dry. 
The price for 1000 bricks, or one ton, is $6.50 to the 


customer. The chemical analysis of the University of 
Texas shows over 12,000 B. T. U. per pound—as much 
as the best Oklahoma bituminous coal. Oak wood has 
8000 heat units, and consequently Oakoal is one and 
heat. The 


new fuel is very good in heaters, fireplace grates. base 


one-half times as strong as oak wood in 


burners, small boilers and ranges. It is burned success- 
This fuel 
ciated by poor people in the cold season, when they can 


fully in bakery ovens. will be most appre- 
buy it at 1 cent a brick oy less in quantities. 

The perfection of the system is due to several years’ 
experiments of E.L.Culver, formerly of Austin, but now 
secretary of the Co-Coal-Co., Conway Building, Chicago. 
Mr. Culver states that as a result of this plant several 
cities in the United States and Canada have adopted 
the system and a plant of modern construction is being 
erected at St. Mo. 
granted at Flint, Mich., for one of the plants, and the 
Gulf Nu-Fuel Co. has about completed arrangements 


Joseph, Concessions have been 


for plants at Columbus and Augusta Ga. 


American Pipe Superior to British, Canadian 
or German Product. 


A frank admission of the superiority of American- 
made pipe over that produced by British and Canadian 
piants was made recently in a comprehensive article 
in The Ironmonger of London, written by Perey G. 
Donald, who purchased a great quantity of three-inch 
and six-inch water pipe for the British Government for 
Egypt. Mr. 
under equal conditions, side by side, British, Canadian, 


use in Donald had opportunity to test 
German and American-made pipe, and admits in his 
article that packed, better 
threaded, that better manufacturing methods are em- 


American pipe is better 
p'oyed and that it is more economical. 

A particular feature of the American pipe was the 
method of packing for the protection of its threaded 
ends. This is contrary to the bad packing methods 
that many writers emphasize as one of the drawbacks 
in buying American goods for export, and it shows that 
manufactuters in this country are becoming more alert 
to the requirements of the trade and in handling goods 
for export. 

Mr. Donald stated that the better protected thread 
of the American pipe was also superior in eut and 
finish, and this fact, together with the longer length 
the standard against the shorter 
I'ritish pipe, resulted in a great saving of time and 


used as American 
labor in laying the American pipe compared with the 
British. After the 
pumped thro. -h, he asserted that “a large proportion 
of the Britisl. pipe joints leaked, but one could travel 


line was finished and the water 


for miles along the American pipe without finding one 
leaking joint.” The summing up by Mr. Donald makes 
the following strong statements in favor of American 
pipe: 

“This is a strong indictment, but when one under- 
takes work such as this Egyptian pipe line, possibly the 
largest of its kind, and hears British sappers and engi- 


a 


neers, after experience with British and American pipe, 
cry with one voice, ‘give us Yankee pipe,’ one feels 
strongly on the point.” 

The National Tube Co. of Pittsburgh has printed jy 
full for distribution in this country the elaborate tech. 
nical discussion of the whole subject by Mr. Donald. 





BRIDGE OR TUNNELS AT NEW ORLEANS, 


Public Belt Railroad Commission’s Plans to 
Be Voted On in November. 


The Public Belt Railroad Commission of New Or. 
leans, according to a report from there, is considering 
plans looking to the construction of either a railroad 
bridge or tunnels to provide continuous tracks from 
one side of the Mississippi River to the other. It is 
proposed to vote upon a constitutional amendment at 
the November election, which, if carried as expected, 
will permit the construction in view, and, it is further 
stated, the commission is ready to receive suggestions 
as to the best method of solving the transportation 
problem confronting it. Mayor Behrman is president 
of the Public Belt Railroad, John H. Murphy acting 
president and F. H. Joubert secretary, treasurer and 


general manager. A. F. Barclay is engineer. 


Hits the Nail Squarely on the Head. 


Manufae- 
Pa.. 


TUOMAS DEVLIN, President Thomas Devlin 


turing Co., Incorporated, Philadelphia, 


I have read with great interest your article “Shall We 
Be Spineless and Yield Principle to Temporary Rail- 
road Peace?’ I do not know when I have read any- 
thing that sounds so good, so true and hits the nail 
so squarely on the head. You hold up to the public 
view the fact that 400,000 railroad dictate to 
the President and both Houses of Congress. There is 
only one body. I believe, they will not be able to move, 
and that is the Supreme Court of the United States, 
and when the matter is taken there I think these 400,- 
000 men will find the country is bigger than they. 

I agree with you that men should get all that can 
be wisely given them, but there is a point that reaching 
beyond will spell ruin for the American manufacturers, 
because the manufacturer depends largely on the rail- 
through these railroad 


men 


roads and suffers indirectly 
hold-ups. 
I am glad you had the backbone to publish such an 


article. 





Could Hardly Get Along Without It. 


McKINNEY, Green, Tilson & McKinney, Attor- 
neys, Atlanta, Ga. 


Cc. D. 


No periodical coming to my home office is read with 
more interest or is more appreciated than the MAnv- 
FACTURERS RecorpD, and I would hardly know how to 
get along without it. 





GARBAGE AND TRASH BEFORE 


TREATMENT. 


“OAKOAL” 


BRICKS FROM MUNICIPAL WASTE. 
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800,000 Acres of Texas Land Sold for $4,000,- 
000—Mineral Rights Reserved. 


A sale of 800,000 acres of land located in 12 Texas 
counties has been made by the Houston Oil Co. to the 
The 


purchasers plan a development of this property for 


Southwestern Settlement & Development Co. 
agriculture by dividing it into farms for colonization. 
The officers of the Southwestern Settlement & Develop- 
ment Co. include Edward Whitaker, vice-president of 
Boatmen’s Bank of St. Louis; Murray Carlton, presi- 
dent of Carlton Dry Goods Co., St. Louis; Sidney H. 
March of Ladenburg, Thalmann & Co.. New York; 
Charles D. Saunders of Boston, and Edwin G. Baetjer, 
Louis S. Zimmerman and Henry J. Bowdoin of Bal- 
timore. 

The aggregate price at which the property is taken 
over by the purchasers is $4,000,000, or at the rate of 
about $5 per acre, the Houston Oil Co. reserving all 
mineral rights. The payment for the property is to 
be made out of the proceeds of the sales of land. 

This is probably the largest sale of land intended for 
agricultural development made in the South since the 
sule, many years ago, of 3,000,000 acres by the State of 
Texas to the Farwell Syndicate of Chicago, which ac- 
cepted from the State 3,000,000 acres of land in pay- 
ment for the building of the magnificent capitol at 


Austin. 





Million-Dollar Hotel Proposed for Sarasota 
Bay. 


Jacksonville, Fla., September S—[Special.]—That 
the West Coast of Florida is fast becoming the mecca 
for wealthy winter residents is shown by the statement 
of Franklin H. Hough, a prominent attorney of Wash- 
ington, D. C., while in Jacksonville recently, that cap- 
ital had been raised in New York for the erection of 
a million-dollar hotel at Sarasota, work on which would 
be started immediately. 

Mr. Hough stated that he was unable to divulge the 
names of those interested in the project, but that his 
brother, A. P. Hough, also of Washington, and who 
owns 4 large winter estate at Sarasota, is among them. 

Mrs. Potter Palmer has a home neer Sarasota. 





Who Constitute the Lawless Element? 


Editor Manufacturers Record: 

I read wih much interest two articles in a recent issue 
of your paper, in which the writer undertakes to lay the 
blame for lynching upon the innate meanness of the 
people. He misses the mark entirely, just as every writer 
upon this subject has heretofore done. No citizen, whether 
he has a poll tax receipt or not, wants to lynch a person 
just as a matter of fun. The people of the South are 
patient and long-suffering people, and they have suffered 
more to the square mile than people of any other section 
of our great and common country. They are patient to 
an immeasurable fault, as the records of our courts will 
abundantly prove if such records are examined. 

The courts of the country are wholly responsible for 
the lynching industry in the South. Duck and dodge 
the question as we may, the inevitable fact remains true. 
It is not necessary to attempt to argue that the practice 
of the courts is so rotten that every citizen, of high or 
low degree, has lost absolutely all respect for the courts, 
because they know that therein justice has long since 
ceased to be a known quantity, and there today ranks 
injustice and farce long drawn out, under the guise of 
jaw, is the rule and not the exception. If proper attention 
were given to seeing that the lawyers for the defense in 
every criminal case were held to reason, shorn of every 
shred of foolish technicality and delay, lynching would 
fail and we should hear no more about it. Our criminal 
laws are so shaped that practically no end is permitted 
to delay, technicality and shysterism to defeat the ends 
of justice by the lawyers in charge of any given case, 
and the judge on the bench, under the law, is powerless 
to prevent it. Should he object, a score of exceptions 
would at once be filed, and on appeal the case would be 
remanded for another trial. 

In Texas, every chance under the sun is thrown around 
the criminal and every hindrance possible is thrown in 
the path of the State in its attempt to convict him of 
crime. The result is that lawyers of secondary legal 
ability are generally elected to the position of States 
Attorneys, and they are bullragged to a finish by the 
attorneys for the defense. Just as a sample of our Texas 
justice, 1 give this illustration: 

Ten years ago, in a certain east Texas county, a man 


shot and killed, in cold blood, another man who had dis- 
mounted from his horse and was walking towards 4a 
store. A brother of the murdered man ran to his assist- 
ance and he was also shot and killed by the man who had 
slain his brother. The murderer was arrested, indicted 
and in due time came to trial. The case was continued 
iy the defense, although every witness had been summoned 
and was ready. Six months later the case again came on 
for trial and on motion of the defense the venue was 
changed to another county. Six months later it again 
came up, and after many objections went to trial. The 
jury, after hearing volumes of important testimony thrown 
out of court, and practically every man and women fof 
the State made out a liar and reprobate, brought in a 
verdict of guilty and assessed punishment at ten years 
in the penitentiary. The case was appealed. It lay in 
the Court of Appeals one year and was reversed on a 
technicality, that technicality being that one of the jurors 
had read an account of the trial in a daily paper while 
the case was in progress. It came back to the district 
court and again the venue was changed to another and 
distant county, and the case continued another six months. 
In the meantime, two of the most important witnesses 
of the State had died, and the widow of one of the mur 
dered men had married a particular friend of the man 
charged with the killing. Finally, the case again came 
to tria] and the man charged with murder was given five 
years. On another technicality the case was appealed 
and went to the Court of Appeals, where it lay for another 
year and was again reversed and sent back to the lower 
court for retrial. It was again continued twice in suc 
cession and when it again came on for trial and could 
not be continued, it took a change of venue to the district 
court of a county 150 miles from the county in which 
the killing occurred. It has been there one year and will 
be called for trial at the next term of court. To that 
court, 150 miles away, men and women will have to go, 
losing time and suffering great inconveniences. The man 
who killed the two men has never been in jail a moment, 
but on the contrary, is a member of the official force in 
one of the large Texas cities. 

Think of that and then wonder why lynching obtains 
sometimes in the Lone Star State! Ten years, and still 
dragging through court! In your articles you lay no 
blame whatever at the door of the lawyers of this country. 
They and they alone are responsible for the life of every 
man who has been lynched in the South in the past fifty 
years, in cases where a charge of crime could be laid in 
a legal way. 

Here is a more recent case: Jake Giles, sheriff of 
Jefferson county, Texas, went to Kansas City, Mo., to 
bring back a man and woman who were charged with 
minor offenses at Beaumont. Giles got his prisoners, but 
being a kind-harted man, permitted them to accompany 
him on the train as fellow travelers, instead of chained 
and handcuffed criminals, as they should have been. The 
train rolled southward. In the darkness of the night, 
when near Muscogee, Okla., the woman rose, slipped up 
behind the sheriff, who had gone to sleep, and with a 
pistol, deliberately blew his brains out. She and her 
husband then went through the murdered sheriff, took 
his pistol and money and then with drawn pistols forced 
the officials of the traim to stop it. They left it, but were 
captured the following day and placed in jail at Muscogee, 
where they were given bouquets and showered with atten- 
tion. The trial came on, but in the meantime this same 
man and woman had made a murderous assault on the 
keeper of the prison and he narrowly missed being killed. 
The State appointed two lawyers to defend the man and 
woman. They proved that the woman was crazy and 
brought in a verdict of acquital. They sent her husband 
to the penitentiary for 99 years, although he did not fire 
the shot that killed the sheriff. Then they turned around 
and sent the alleged crazy woman to the penitentiary for 
ten years for attempting to kill the jailer, and because 
she had been adjudged insane, the attorneys came very 
near having her turned loose altogether. They are both 
in the Oklahoma penitentiary now, but there is not a 
particle of doubt that they will be pardoned out before 
they are there five -years. And then you go and deliver 
a lecture on lynch law, and why it exists in the South, 
without a single justifiable cause! 


In Texas we had passed, for the especial benefit of the 
murderer and other classes of criminals, the Pardon Law 
and the Suspended Law. Under the first no man hardly 
ever stays in our State penitentiary more than five years, 
although sent up for life, while under the latter, while 
the jury may bring in a verdict of guilty of murder and 
assess the punishment at five years, the tria] judge has 
the right to suspend the sentence and turn the man loose. 
During the past year thousands of criminals have thus 
escaped justice in the Lone Star State, and many have 
left the State. Do you call this justice? Is it right? 
Still another law in favor of the criminal here in Texas 
is the law which permits a criminal to give bond while 
waiting for his case to be determined by the Court of 
Appeals. In this way hundreds have escaped when they 
learned that their cases had been reversed and sent back 
for re-trial. 

If the Manufacturers Record, through its vast agency of 
reaching and affecting the popular pulse, will tackle the 
courts of the country and hold up their practice to the 
contempt of civilization, the time will come when lynching 
will perish from the earth. Delay and technicality, un- 
reasonable, unjust and unrighteous, are what ails the 
courts of this country, and the lawyer, it matters not how 
high he may stand in the estimation of his fellow-citizens, 
who deliberately, through maze and technicality, seeks to 
set free and does set free the red-handed murderer, is 
more to blame than the man who goes forth at night with 
a mask on his face and helps at a lynching bee. When we 


as a people become educated to this point, civilization wil! 
have taken a long stride forward. 
HENRY C, FULLER 
Houston, Tex. 


[Mr. Fuller has not stated the case against shyster 
lawyers and the courts which have permitted shy- 
ster lawyers to defeat justice more strongly than 
the MANUFACTURERS Recorp would do. We repeat 
what we have said many times; the legal fraternity 
is cursed with men whose business it is to obstruct 
justice, with men who make their living and who 
hope to secure prominence by knowingly fighting 
to save criminals and to defeat the ends of justice. 

The defend his client, 
though he believes him guilty, up to a certain point 
but when, through the connivance of the courts and 


honest lawyer can evel 


the legal machinery of the State, it becomes possible 
to defeat all 
upon the public, the lawyer who is a party to this 
guilty 


justice and to turn criminals loose 


should himself be classed as equally with 
the criminal. He should be outlawed by all re 
spectable society and no man who honors virtue or 
upholds the right, should be willing to be seen with 
or associate with a lawyer who, by these criminal 
technicalities, brings about such conditions as those 
stated in Mr. Fuller's letter 

Nevertheless, while all this is true, and while this 
is one of the problems that the country must face 
and overcome, it does not wholly explain lynching 
nor does it at all justify it. If the people of the South 
would make up their 
from the curse of these criminal delays in the courts, 


called the criminal acts of 


minds to free their section 


and what ought to be 
lawyers in defeating justice, they could do so, If 
there were any excuse whatever for lynching, the 
men lynched should be the lawyers responsible for 
the conditions outlined by Mr. Fuller, but even a 
condition as serious as that presented by him does 
not justify lynching. It does, however, justify and 
demand that the entire judicial machinery of the 
States where such things exist shall be overturned 
by the power of an aroused public sentiment. 
Wherever it can be truthfully said that conditions 
Fuller has outlined are permitted to 
exist, there is rottenness; rottenness in the courts, 
in the legal fraternity and public 
opinion that does not overturn such conditions and 
build up an honest judiciary. The MANUFACTURERS 
Recorp knows only too well that much of what Mr. 


such as Mr. 


rottenness in 


Fuller says is true; it is true in other parts of the 
country as well as in the South, but it does not pro- 
duce lynching elsewhere to the same extent as in 
the South. We are suffering from the rottenness 
of politics, and if that part of the whole political 
element of the country—judges, juries, sheriffs, and 
all others who are, in any way, responsible for this 
condition—could be forever banished to some distant 
island of the sea, the country, and the South espe 
cially, would breathe a newer and cleaner and purer 
and sweeter atmosphere of business and sovia] life. 
Editor MANUFACTURERS ReEcorD.] 





Condemnation Heartily Approved Of. 
J. S. Bone, Oconee Brick & Tile Co., Milledgeville, Gu. 


We heartily approve of the editorial in the Manvu- 
FACTURERS Record condemning the action of our Gov- 
ernment ip setting aside the great principle of arbi- 
tration and allowing a few workmen to dominate 
the nation. They demand more pay when they are 
now the best paid people on earth. 

What has become of our great daily papers, which 
mold the opinions of the people? Why are they so pain 
fully silent at this critical time when the people should 
be informed of the true conditions of affairs? Why 
don’t they take a stand for equity and justice, which 
this Government claims to stand for’ 


Coal Mining Machinery, Etc. 


Compania de Importacion, No. 2 Langreo, Gijon, 
Spain: 

“We are interested in small machinery and equip 
ment for exploiting and mining coal on a small scale, 
in miners’ safety lamps, etc.; also in lubricating oils, 


automobiles, typewriting machines and coal.” 
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Cotton the South’s Great Industrial Preparedness Asset 
and Its Relation to World Affairs. 


By Martin L, Grirrin, Associate Member of Naval Consulting Board, 
Rumford, Maine. 

EGARDING the industrial potentialities of our Southern States as an 

asset for national preparedness, I am pleased to refer to one most notable 
resource and to emphasize its importance, leaving it to others to make promi- 
nent other resources and products whose exploration, discovery and develop- 
ment have been spectacular in many instances. Of all the South’s resources, 
cotton is King. There the soil, climate and people unite to produce a crop 
whose products, with the aid of the gin, the loom and the chemist, are the 
most varied, numerous, useful and valuable of all the products of the soil or 
the mines. The world depends upon the South as its principal source of cotton. 
During the year 1915 the value of the raw cotton crop amounted to $794,000,- 
000, and the direct products of the seed $166,000,000 more. 

Cotton occupies a position of such pre-eminent international importance 
that it enjoys a commercial exchange of its own, where its sales are a matter 
of daily record. No article of commerce plays a more important part in the 
great European crisis than cotton, not even powder and shot. When the 
embargo on cotton to the Central Powers was made effective by Great Britain, 
and our market was thereby greatly curtailed, so popular is cotton that the 
slogan was “Buy a bale of Cotton.” 

In the entire life history of cotton and the cotton plant the chemist has 
played a most important part. He has studied the soils and fertilizers, the 
methods of culture and climatic environment to produce the best types of 
fibers; he has fought the cotton-boll weevil and worm, and resorted to every 
means to produce the strongest, longest and finest product. 

Cotton furnishes the raw material for our greatest textile industry, supply- 
ing a thousand of our most important necessities. Cotton fabrics not only 
furnish the material for clothing mankind, but are indispensable in the manu- 
facture of automobile tires, high-pressure hose, belting for power transmission, 
and countless other commodities. 

John Mercer, the English dyer and chemist, while searching for improve- 
ments in processes for dyeing cotton goods, discovered also, in 1850, a process 
which bears his name for giving a sliky luster to fine cotton fabrics. Without 
doubt these discoveries have furnished an impetus to the great industry in 
aniline dyes. 

Another striking process and very important product from cotton is arti- 
ficial silk, first produced by the French chemist, De Chardonnet. 

I can but mention by name other products of the greatest commercial im- 
portance: The cellulose nitrates and acetates from which varnishes, films for 
photographic and other purposes, explosives and artificial leather are made. 

In the ginnery the chemist found the cottonseed, from which he first re- 
moved the lint and then the hull, which he discovered to be a valuable cattle 
food. From the kernel he pressed out one of the most valuable oils of com- 
merce, leaving a rich meal for mixture with the ground hulls. He purified 
the oil, separated the stearin to make a substitute for lard, he hardened and 
sweetened the oil to the consistency of butter as a substitute for butter for 
many domestic uses. He has made soap and glycerine from it. Finally, from 
the cast-off rags and refuse stalks he has made paper, and there is no dream 
about any one of these achievements. 

Cotton is a high-priced raw material whose value is immensely enhanced 
by the loom. I know of no important industry where such great values are 
created by labor. It does not depend upon other material resources in its 
transition to these higher values. In the finest fabrics it is still cotton only. 
It is a self-contained and independent industry. 

Until recent years the raw cotton of the South has been shipped away and 
exported for manufacture, furnishing labor and creating wealth for others. 
Here lies one of the greatest industrial opportunities any people or nation 
could covet. What greater industrial preparedness asset could any nation 


possess than the South with climate, soil and people adapted to the growth of 
cotton and every facility at hand for its manufacture into products so capable 
of sustaining mankind? It is an industry which neither depletes nor impoy- 
erishes any natural resource; neither does it thrive at the expense of any 
other. It is a builder of great and prosperous cities and communities. 


YELLOW PINE WASTE BASIS FOR GREATEST CORRELATED By.- 
PRODUCT INDUSTRIES WORLD HAS EVER KNOWN. 

As | have repeatedly pointed out, only about one-third of the average yellow 
pine tree reaches the market as a merchantable product. Two-thirds of the 
tree is wasted, either as field waste or mill waste, in the best present practice. 
For 15,000,000,000 feet board measure that goes to market annually, 30,000,000,. 
000 feet are wasted. It is a staggering total. It may be said at once, without 
fear of successful contradiction, that the potential profits in this waste are far 
greater than any actual profits which this branch of the lumber industry can 
be made to yield from lumber. When this waste is intelligently considered, 
not as waste, but as raw material, it will be seen to afford a basis for building 
up the greatest group of correlated by-product industries the world has ever 
seen. The products of these industries will comprise wood pulp, pulp boards, 
paper, paper bags, paper twine, turpentine, rosin, pine oil, charcoal, tar, ethyl 
alcohol, cattle feed, varnishes, ether and not improbably acetic acid, wood 
alcohol, acetone and producer gas.—Dr. Arthur C. Little, Former President 
American Chemical Society. 





EXCEPTIONAL NATURAL ADVANTAGES. 

For years the hearts of the people of the South have been warmed by con- 
templation of the exceptional natural advantages of their great section; their 
ambitions have been stirred, and the flame of their hopes for industrial de- 
velopment kept burning. However, nothing commensurate with the wonderfui 
natural advantages has been actually accomplished.—Frank S. Washburn, 
President American Cyanamid Co., Niagara Falls, Canada. 





THE SOUTH COULD DUPLICATE NIAGARA’S INDUSTRIES. 
| think it may also be well to remember that the industries grouped around 
Niagara Falls, now strangling for want of more power, are as much the result 
of the power plants installed there as they were the cause of those plants. 
These industries came into existence because electric power was made cheaply 
available there.—Dr. W. R. Whitney, Research Laboratory, General Electric 
Co., Schenectady, N. Y. 





LIMITLESS POSSIBILITIES AHEAD. 

It is difficult within the limits of a brief article to cover the whole field of 
industrial possibility which awaits the application of science to industry in 
the South. Enough has been said to show the almost limitless possibilities 
which lie ahead.—Allerton S. Cushman, Ph.D., Director Institute of Industrial 
Research, Washington, D. C. 





RICHEST ON GLOBE. 

The mountain section stretching from the break at the Potomac River to 
the Alabama border probably contains a greater variety of mineral wealth 
than any other section of the globe.—Dr. John C. Hebden, Vice-President and 
General Manager Federal Dyestuff & Chemical Corporation, Kingsport, Tenn. 





IDEAL CONDITIONS. 

The conditions for establishing manufacturing enterprises in the South are 
therefore ideal for the economic development of this great section.—Dr. John 
C. Hebden, Vice-President and General Manager Federal Dyestuff & Chemical 
Corporation, Kingsport, Tenn. 





TEXTILES 


$600,000 Additional Cotton Factory. 


Plans and specifications have been accepted for the 
additional mill recently announced as to be built by 
the Mooresville (N. C.) Cotton Mills, in connection 
with that company’s increase of capital from $400,000 
to $1,000,000. W. H. ‘Rose of Goldsboro, N. C., has 
contract for constructing the buildings, the principal 
structures being a one-story 410x127-foot spinning mill 
and a 420x137-foot weaving mill. These will be 
equipped with 10,000 spindles and accompanying 
twisters, looms, ete., all of the machinery having been 
purchased. The company has awarded contract to 
Ralph M. Brawley of Mooresville to build 40 tene- 
ment cottages for the mill operatives who will be 


with $50,000 capital. 


cost $10,000. 


H. R. Royster. 


needed. 
entirely erroneous. 


$50,000 Cotton Specialties Mill. 


Cotton specialties of various kinds will be manufac- 
tured by the Pope Manufacturing Co., R. P. Pope. 
president. Mobile, Ala.. which was recently incorporated 


cotton and gauze. 
necessary machinery. 


Plans and specifications have 
been accepted for the mill building, a one-story brick 
structure having 13,000 square feet of floor space, to 
E. J. Raub & Co. have the contract and 
Wetzel & March are the architects. 


$100,000 Hosiery Knitting Enterprise. 


The Olive Hosiery Knitting Co., Shelby, N. C., has 
been incorporated by S. S. Royster, D. W. Royster and 
Its capital is $100,000. 


Textile Notes. 


The recent report that Chas. W. Johnston, president 
of the Highland Park Manufacturing Co., Charlotte, 
and associates will build a $1,000,000 cotton mill was 


F. D. Spencer, 1814 Winthrop avenue, Charlotte, N. 
C., may establish a mill for manufacturing absorbent 
He wants data and prices on the 


The Jarmary & Wood Cowpany. Maysville. Ky., men- 


tioned in August as incorporated with $200,000, manu- 
factures woolen goods. It was established in 1851, 
incorporated in 1888 with $200,000 capital and reincor- 
porated this year with the same capitalization. Exten- 
sive improvements begun last year are nearing com- 
pletion. 


KE. L. Shuford, Hickory, N. C., lately noted to build 
a hosiery mill, will organize a company and establish 
the mill at Brookford, N. C. The capitalization will 
be $10,000 and the machinery will include 12 knitters, 
7 loopers, 18 ribbers, ete., with daily capacity of 150 
pairs of hosiery. A three-story 50x40-foot brick build- 
ing has been secured. 





Will Spread the Doctrine. 


C. D. GaARRETSON, President The Wilmington Ew- 
ployers’ Association, Wilmington, Del. 


You have put the matter very fairly, very forcibly, 
and very fearlessly. It appeals to me so strongly 
that I would ask you to send me twenty-five copies of 
this bulletin, that I may send them to the members 
of this association. 





Septe 


STE 


Allies 
pal 
Ma 
Ste 


New 
ing s¢ 
in the 
sentat 
shell ; 
Middl 
this t 
the Al 
of dise 
that i 
gover! 
tions 
tensiv' 
time t 
able 7 
and «© 
where 
are be 

The 
contin 
in the 
shell | 

Tra 
that ¢ 
Navy 
tons ¢ 
and 1 
and I 
foreru 
in CO 
proble 
will y 
thems 
busine 

The 
steel s 
its ae 
shutti 
Some 
that ° 
amow 
that t 
variot 
marke 
Is hot 
tions 
that 
weeks 

The 
ing tl 
now ¢ 
freque 
mills 
sheets 
bars 
preset 
the fi 
of the 

heing 

t bas 

Wary 

Th 
with « 

» cen 
of la 

sheets 

were 
The 
slight 
portic 
ments 
there 
state, 

of a 

time 

CONTE 

An 





ee, 
—_ 


1916, 


es, 
——— 


wth of 
apable 
m pov- 
f any 


By- 


fellow 
of the 
ictice, 
0,000, 
ithout 
re far 
y can 
jered, 
iIding 
ever 
ards, 
ethyl 
wood 
ident 


- Con- 
their 
| de- 
erful 
burn, 


ound 
esult 
ants. 
faply 
ctric 


id of 
y in 
ities 
trial 


r to 
alth 
and 
enn. 


are 
ohn 
ical 


uu- 
351, 
cor- 
ten- 
Ol- 


1ild 
lish 
vill 
prs, 
150 
ild- 


m- 


ly, 
gly 
of 











September 14, 1916. 


MANUFACTURERS RECORD. 








—— 
— 


The Iron, Steel and Metal Trades 


STEEL SUPPLY BECOMING SCARCE. 


Allies- Purchasing Steel Discards—Navy De- 
partment Soon to Enter Market—Sheet 


Market Stiffens—Inquiry for Unfinished 


Steel Subsides—Pig-Iron Continues Active. 
New York, September 11—[Special.]—The increas- 
ing scarcity of steel for early delivery was exemplified 
in the order placed at the end of last week by repre- 
wntatives of the Entente Powers for 100,000 tons of 
shell steel discards. This business was placed by two 
Middle Western steel manufacturers, who report that 
this tonnage had been previously rejected, and ‘that 
the Allies are also endeavoring to purchase othe? stocks 
of discards. It is interesting to note in this connection 
that in the early days of the European war the allied 
governments rigidly adhered to the unusual specifica- 
tions that they submitted to the mills, and caused ex- 
tensive that 
time the Allies demanded the cutting off of a consider- 
able portion of each ingot to avoid piping, segregation 
Now the situation has developed 


rejections for slight imperfections. At 


and other defects. 
where steel formerly rejected, as weli as crop ends, 
are being purchased by the belligerent nations. 

domestic sources 


The demand for shell steel from 


continues to be very brisk. One industrial concern is 
in the market for 45,000 tons of steel bars, while other 


shell makers are in the market for round tonnages. 
Trade 
that early 
Navy Department will enter the steel market for 5879 
tons of plates, 550 tons of angles, 210 tons of I-beams 
and 115 tons of steel castings for the Boston, Norfolk 
This is considered the 


factors are interested in the announcement 


next month the Bureau of Supplies of the 


and Philadelphia navy-yards. 
forerunner of what the Navy Department will require 
n connection with its program. The 
problem of supplying the Navy Department with steel 
will probably be solved by several of the mills holding 
themselves in readiness to accept and take care of this 


preparedness 


business, 

There was a temporary lull last week in the domestic 
steel situation, due to the threatened railroad strike, as 
its accomplishment would eventually have meant the 
shutting down of various plants, temporarily at least. 
Some slight congestions were caused by the embargos 
the railroads, but the 
amount of tonnage tied up was small. As the threat 
that there would be a railroad strike did not affect the 


that were placed last week by 


various branches of the steel and iron industry to any 
marked extent, the fact that now there is to be no strike 
is not likely to have any influence. Steel market condi- 
tions have not changed to any appreciable extent from 
that reported in these columns in the two previous 
weeks, 

The market fer black sheets stiffened somewhat dur- 
ing the past few days. On ordinary orders 2.90 cents 
now appears to be the minimum price, while 3 cents is 
stock. The 


mills are preparing for an advance in price of black 


frequently done on regular open-hearth 
sheets, as they will soon be in the period in which sheet 
bars will cost considerably more money than they do at 
present. Within a few weeks orders will be taken for 
the first quarter or first half of next year, and in view 
of the high price of steel, with no signs of the scarcity 
heing relieved, it is expected that the market will be on 
« basis of 3.25 cents for contracts commencing Jan- 
vary 1. 
The blue 
with quotations still held at 2.90 cents for Bessemer and 
There has been some shading 
2.90 cents, but the 


annealed sheet market continues active, 
> cents for open-hearth. 


f late by manufacturers below 
sheets were of inferior quality and the specifications 
were confined to certain gauges and sizes. 

The demand for unfinished steel products fell off 
last week, and is now confined to light pro- 
portions. Whether this condition is due to the require- 
ments being light or to possible buyers realizing that 


slightly 


there is searcely any use in inquiring it is difficult to 
state. Deliveries on contracts, however, continue to be 
of a satisfactory volume, so that purchasers at this 
time would only be those who were not provided with 
contracts, 


An expected advance in the price of tinplate is looked 


for within the next week or so. The earliest date at 
which a price for tinplate was made for the next year’s 
season was on September 5, 1912, so that no record 
will be broken by a price being made at this time. It 
is not believed that the new price, whenever it is made, 
will be below $5.50, which is the present minimum of 
the market for this product, with $6 more frequently 
quoted. The average price of tinplate for the past five 
vears has been $3.44; the average price of pig-tin for 
the same period was 40.26 cents, while the average mar- 
ket on sheet bars was $22.25. Assuming that tin will 
be 40 cents on the date the new price of tinplate is to 
be announced, there should be no change on this score. 

The domestic demand for pig-iron for requirements 
over the first half of next year continues to be mani- 
fested. Domestic melters have been watching the in- 
creased foreign absorption of foundry grades, and this 
avenue of business is now forming the basis for the 
opinion that higher prices for pig-iron are inevitable. 
Consumption of foundry iron in this country has been 
going on at a very rapid pace, and the fact that foreign 
buyers are pressing negotiations for iron has served to” 
place sellers in a position to ask higher prices, and 
these may be forthcoming shortly. 

The foreign demand for pig-iron goes on at a good 
steady pace, with Italy now the principal factor in the 
movement. In the West business continues very brisk. 
The Standard Sanitary Manufacturing Co. is in the 
market for 6000 tons of foundry iron, while the Amer- 
ican Locomotive Co. has just closed a contract for 
5000 tons for its Schenectady and Dunkirk 
The Republic Iron & Steel Co. is said to be nego 
tiating for a block of steel-making iron, and another 


plants. 


large steel mill is also reported to be in the market. 

While considerable Bessemer and basic was involved 
in the renewed pig-iron buying in August, yet the com- 
bined effect of these sales was not to increase the quota- 
tion on these grades. The average actual sale price of 
basic iron last month was $18 Valley, which was un- 
changed from July and June. The price of Bessemer 
iron in August was $21 Valley, as compared with $21 
in both June and July. 

A general advance in the price of standard steel pipe, 
line pipe, oil country goods and boiler tubes was an- 
nounced by the National Tube Co. on Thursday. No 
advance was made in galvanized pipe. In standard 
steel pipe there was an advance of one point on all butt 
weld sizes, while lap weld was advanced two points on 
12-inch sizes and less. Line pipe of corresponding sizes 
is advanced by the same amounts. Oil country goods 
have advanced about $4 a ton. Boiler tubes are ad- 
vanced two points on all sizes. The basing discount 


on standard steel pipe, *, to 3 inch, is now 79 per 


cent., while steel boiler tubes, 344 to 4% inch, are 4 
per cent. 


The advance in pipe is predicated upon the high 
prices for billets and plates, and even at the advances 
The mills 


are much more oversold on lap weld sizes of steel pipe 


tubular goods are much below their parity. 


than on butt weld sizes; hence the larger advance on 
Some of the independent mills have lately 
National 


the former. 
been quoting as high as six points above the 
Tube Co.’s card on some lap weld sizes. 


STEEL AND IRON PRICE CHANGES. 


( Dealers’ average buying prices for gross tons.) 
Bessemer billets (nominal) vee eee $45.00-—$50.00 
Open-hearth billets (nominal) . 45.00— 50.00 
()pen-hearth sheet bars........ . 45.00— 50.00 
Bessemer sheet bars (nominal) .- 45.00— 50,00 
Forging billets. . 6.00— 70.00 


Wire rods..... .. 55.00— 60.00 
Muck bars... - 40.00— 45.00 
Beams .... 20— 3.00 
Tank plates. 3.00— 3.75 
Steel bars.. 2.4— 
Common iron bars.. . 2.6— 
SE” sascuuwesin ined a . 47.00— 48.00 
Steel hoops......... 3.00— 
Cold-rolled strip steel. ee 6.00— 6.50 
Sheets, No, 28 gauge. - 200 
Galvanized sheets... .. 4.25— 
Wire nails, No, 28.... ' . 2@- 
Cut natis...... esecen - 2.00 
lain fence wire, base. ‘ 255— 2.4 
Barb wire, galvanized.. ’ era 3.45- 
Railroad spikes 2.65 
Pig-Iron, 
jossemer, Pittsburgh . 21.95— 22.45 
No, 2 foundry....... . ares 
NS ee ee ee ae 18.95— 19.20 
Gs icccacvns sasea 
Basic, Philadelphia. ceseceeces 19.50— 20.00 
No. 2 foundry, Northern.. cedathi pa edwaeense - 19.50— 20.00 


Low phosphorus . 34.00— 35. 


No. 2 foundry, Buffalo 18.00— 18.4 
No. 2 South, Cincinnati 16.90— 17.4 
Basic, del., Eastern Pennsylvania 19.50 
Bessemer, Cleveland 1.00 
Northern foundry, No, 2, Cleveland 1S. 1s 
(jrayv forge, valley 18.4 


FOREIGN AND DOMESTIC IRON ORDERS 
INCREASING. 


Anniston Electric Steel and Ordnance Plants 
Busy 


September —[Special.|—The 


market the 


Birmingham, Ala., 


real feature of the Birmingham pig-iron 


past week was the exceptionally heavy demand for ex 


port iron. While there was considerable iron sold for 


export shipment, the final bookings will depend on 
available bottoms. Export iron is in heavy demand 
from the Scandinavian countries, and from Holland 


Italy. 
bulk of iron, while some good round lots call 


France, Spain and The general specifications 
cover the 
for special analysis iron. The total tonnage booked in 
the district the past week ranges from 25,000 to 30,000 
tons, and prices obtained from $14.50 to $15 per ton 
f. o. b. 


figures have 


cars at the furnace. Lower prices than above 


gradually disappeared, and the generally 
recognized base price has centered around those figures 
for prompt, balance of the year and first half of 1917 
While the August 


an increase over July of a little over 4000 tons of iron, 


delivery. production figures show 
yet there was a decrease in foundry iron and increase 
in basic, and September figures will show a still further 
increase in basic and decline in foundry by reason of 
the Woodward Iron Co, having taken one of its large 
stacks off foundry iron and put it on basic iron for th 
balance of the present year. This feature will add 
strength to foundry iron by reason of decrease in pro 
duction. In addition to heavy demand for export iron 
there has also been a corresponding heavy demand for 
there having been sold between 
20,000 and 25,000 tons on the basis of $14.50 to $15 per 


ion at the furnace. 


domestic shipment, 
There have been several inquiries 
received from the large pipe interests, which indicates 
that these large buyers realize that probably the mar 
ket’s tendency is to firmly crystallize around the above 
hase price, with prospects of an early advance. Outsid: 
the pipe interests, as far as Southern foundries are con 
cerned, the general trade has been well taken care of 
for the balance of this year. However, inquiries for 
next year shipments are receiving the attention of buy 
ers. There have been some sales made through the first 
quarter of 1917 on the basis of $14.50 per ton at the 
furnace, but the general quoting price seems to be $15 
through the first half. 

The 


their present full capacity, and it is more a matter of 


steel interests of the district are running to 
accommodation on their part that additional orders ar¢ 
received, 

The electric steel plant of the Alabama Properties 
Co., located at Anniston, Ala., has sold its output of 
steel products for the balance of this year, and is in 
stalling two additional six-ton Heroult furnaces. Th« 
Auniston Ordnance Co., which has been operating night 
and day on its steel shell contract, has negotiated an 
widitional sale of 65,000 shells for foreign shipment. 

The cast-iron pipe manufacturers of the district re 
port that « gradual improvement has taken place along 
with the revival in pig-iron, and that prospects for fur 
ther immediate improvement are good. Orders in hand 
are sufficient to keep all plants steadily employed in 
getting out their product on a good percentage basis 
The suspension of the proposed increase in pipe rates 
to the Pacific coast has had a marked effect for the 
betterment of conditions. Prices are firm and un 
changed, being as follows per net ton f. o. b. cars yards 
for high-pressure pipe: Four-inch, $28; six-inch and 
up, $25, with $1 per ton extra for gaspipe and 16-foot 
lengths. 

The coal operators of the district report that general 
conditions are good, but that the most serious featurs 
being faced is that of shortage of equipment in which 
to move material. Operators are being threatened with 
cancellation of certain orders if prompt relief is not 
given, and those buyers who are located near enough 
to the Tennessee and Kentucky fields express a willing 
ness to try for relief from those sections. 

The steamboat Volcano of the Debardeleben Coal Co 
sunk in the Warrior River 175 miles south of Tusea 
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loosa during the week, and has had to look to the 
Alabama-New Orleans Transportation Co. for river 
The boat will be recovered and ready for 
service within a few weeks. The Hammond-Byrd Iron 
Co., sales agent for the Imperial Coal & Coke Co., has 


equipment. 


called upon Congressman Huddleston for service in the 
matter of revised Government coal specifications for 
Panama. Heretofore these specifications have been so 
prescribed in their limits as te preclude all coal except 
is a more general 
The coke situa- 


that from a restricted area. It 
specification that they are asking for. 
tion continues at maximum tension, and prices well 
maintained, being $3 to $5.25 per ton at the ovens for 
furnace and smelter coke and $4 to $4.50 per ton for 
foundry coke. 

Dealers in old material report that there has been 
an exceptionally good demand for their preduct—all 
lines of scrap. Heavy stocks are being taken on, and 
the sales to the Middle West of all grades have been 
brisk. The home consumption for steel and wrought 
scrap has also improved. With the increased output 
of the steel plant at Anniston in contemplation, there 
will be an increased demand for home consumption in 
steel scrap. 

Following are producers’ and dealers’ prices per gross 


ton f. o. b. cars Birmingham : 


COPPER STILL IN DEMAND. 


Large Inquiries for the Red Metal for First 
Half Reported—Spelter Market Firm— 
Lead and Tin Dull and Quiet. 


New York, September 11—[Special.]—The chief de- 
velopment in the copper market last week was the an- 
nouncement of a large inquiry for the metal coming from 
the Russian Ministry of Munitions. It was stated that 
the inquiry called for 10,000,000 pounds, and the busi- 
ness was to be placed at once. The last Russian cop- 
per order was placed abroad, but the filing of the in- 
quiry with producers on this side indicates that the 
metal will be taken from American sellers. Domestic 
demand continues steady, with some producers report- 
ing inquiries for round lots for the first half of next 
year. Nearby metal is not as much in demand as for- 
merly, and some sellers are inclined to make conces- 
sions, but the forward market is well in control of 
producers. 

Conditions in the lead market were practically un- 
Despite the 
steady. 


changed from those reported last week. 
inactivity, market held 
The well-sold-up condition of the independents enables 


however, the fairly 


PIG-IRON. 








Mo. 1 foamGry and ott ...cccccccccesccnasecesces $15.00 to $15.50 
No. 2 foundry and soft 14.50 to 15.00 
PR EEEEY vcccncccdsetescecesavense 14.00 to 14.50 
EET csercnscccccovesvarsscccce 3.75 to 14.00 
NS ico nd eanungnaneceasaneuees 13.50 to 13.75 
SIRES eee 14.50 to 15.00 
ese Se 
OLD MATERIAL, 
Old steel axles (met ton)...........+.. ead nnaiitas 25.00 to $26.00 
SD ME Ws biconcacedensccoceccaccesascctatunen 11.50 to 12.00 
ke se eeiercens yar teaueus Oentheteeee 13.0 to 14.00 
ET GE Me icccccccaccanccscacaceesus .- 10.50 to 10.75 
ee CE dnetineietectenvss<esceccoddnevest 10.50 to 11.00 
CO Wiaeiascccwkmecrenenscaiecnssnccccsssessns 10.50 to 11.00 
Ne GREE Wi icncecescwcesscccncecenesaseesess 10.00 to 10.50 
SOD BB racceccscsnesccuncancqnnsecssvcesecsecss 8.50 to 9.00 


The Tennessee Company has resumed the manufac- 
ture of ferro-manganese at one of its Bessemer fur- 
Shipments of ore will be from Brazil, together 
with high-grade manganese ore from the Cushman, Ark., 
fields. 

A. L. Connors has been appointed general manager 
of the steel plant of the Gulf States Steel Co., Gadsden, 
succeeding C. A. Moffett, whe some time ago 
elected vice-president and manager of all operations. 

Cc. J. Barr, who has been general superintendent of 
the steel plant of the Tennessee Company at Ensley 
for several years, has resigned. Mr. Barr will be suc- 
ceeded by W. G. Mathias, who was formerly assistant 


nhuces. 


was 


superintendent. 


them to maintain prices, while the leading interest is 
also booked full and is not taking any outside orders. 
Some consumers are in the market for October de- 
livery, but the independents have not settled on a price. 

Large sales of spelter were made for delivery over 
the next six months at the end of last week, and the 
latest transactions were closed on the basis of 8% 
cents East St. Louis for the fourth quarter and 8% 
cents for the first quarter of next year, an advance of 
1% cent over the prices previously paid. There is also 
a better demand for future deliveries. The buying 
has come chiefly from brass manufacturers and is said 
to have been against some new contracts which have 
been placed for brass rods. Sheet galvanizers have 
also been buyers of late for both October and Novem- 
ber delivery. 

The market for tin 
althought the tone is holding quite steady. 
port that consumers who had been previously sound- 


continues to be very quiet, 


Sellers re- 


ing the market for futures are no longer interested. 
The situation reflects the well-covered position of buy- 
ers and the determination of spot holders to refrain 
from liquidating until prices recover. Tin arrivals 
from the first of the month are 560 tons, and stocks 


afloat are 3980 tons. 


THE WEEK'S PRICES. 


———-Copper. 
Lake, 
September 4.... ° 
September 5...... 
September 6.. 
September 7.. 
September 8 


27.50—28.00 
27.50—28.00 
27.75—28.00 


27.75—28.00 


27.00—27.50 
















*+Nominal, 


*No market, 


Good Roads and Streets 


SOUTHERN HIGHWAY ACTIVITIES. 


Details in regard to road and street undertak- 
ings and bond issues, briefly mentioned below, 
are given under the proper headings in our 
“Construction Department” and “New Securi- 
ties,”’ published elsewhere in this issue. 


Bonds Voted. 


Charleston, W. Va.—-Kanawha county voted $90,000 
bonds to construct roads. 

Coffeeville, Miss. —Yalobusha county voted $100,000 
bonds to improve roads. 

Covington, Va.—Alleghany county voted $100,000 
bonds to construct roads. 

Fayetteville, W. Va.—Fayette county issued $950,000 
bonds for road construction. 

Hartville, Mo.—Wright county voted $40,000 bonds 
to construct roads. 

Redwater, Tex.—Redwater 
bonds for road construction. 


precinct voted $25,000 


Electrolytic. 
* 


———_— aad, 
A. 8S. & R. Co. Ind. Spelter. Tin. 
* * . * 
6.50F 6.65 8.80 39.00 
6.507 6.50—6.65 8.80 39.00 
6.50% 6.60 38.90 
6.50% 6.60 39.00 





Bonds to Be Voted. 


I'ayetteville, Tenn.—Lincoln county votes October 7 
on $450,000 bonds for road construction. 

Greenville, S. C.—-City votes September 26 on $65, 
(O00 bonds to pave streets. 

Macclenny, Fla.—Baker county will vote on $60,000 
bonds to construct roads. 

Morganton, N. C.—Bruce county votes October 14 
on $20,000 bonds to construct roads. 


Contracts Awarded. 


Chapel Hill, Tenn.—Turnpike county awarded con- 
tract for six miles of road. 

Charleston, W. Va.—Kanawha awarded 
$100,000 contract to construct 3% to 5 miles of road. 

Covington, Ky.—Kenton awarded $22,000 
contract to improve four miles of road. 
Ky.—Henderson county 


county 
county 


Henderson, awarded con- 
tract for 31% miles of macadam road construction; 
$24,000 available. 

Joplin, Mo.—City awarded $4394.16 paving contract. 

Lexington, Miss.—Holmes county awarded $145,000 
contract to construct 40 miles of gravel roads. 

Wayne, W. Va.—Wayne awarded $22,500 
contract for road construction. 





county 


Contracts to Be Awarded. 


Asheville, N. C.—City will improve 28 streets. 

Amarillo, Tex.—City will pave 50 additional streets 

Saltimore, Md. 
26 for five miles of road construction. 

Blackwell, Okla.—City will construct vertical fibe; 
brick base ; 


State receives bids until Septembe; 


vitrified paving on concrete cost about 
$40,000. 
Clinton, Okla.—City will pave about 
business district; cost about $80,000. 
Gadsden, Ala.—City will construct 2200 square yards 
of sidewalks and curbs and gutters. 


Grenada, Miss.—Grenada county will construct 50 


15 blocks iy 


miles of sand-clay roads. 

Lenoir, N. C.—L. P. Henkel and others will con 
struet 22 miles of road; cost $150,000. 

Little Rock, Ark.—City will 
asphalt macadam 
eurb and sidewalks; $52,000 available. 

Sand Springs, Okla.—City will construct asphaltic 


blocks 


concrete 


improve 50 


street construction, with 


concrete pavement; cost $110,000. 
Vernon, Ala.—Lamar county will construct 15 miles 
of road. 


Extension of Florida Good Roads System. 


Jacksonville, Fla., September 9—[Special.]—As 
pointed out by F. O. Miller, member Florida State 
Highway Commission, the decision of the County Com- 
missioners of Baker county, Florida, to call an election 
to vote on a bond issue of $60,000 for good roads indi- 
cates that a proper co-operative spirit exists between 
the local authorities and the Federal good-road de- 
partment, 

At a recent meeting of the State Highway Depart- 
ment, Florida’s part of the Government appropriation, 
totaling $56,000, was prorated among the counties need- 
ing the road improvement most, and Baker county was 
given $14,000 of this sum, the county to raise a similar 
The entire State Highway Board held a con- 
with the County of Baker 
county September 4, when the importance of raising a 


amount. 
ference Commissioners 
sum to meet the Government appropriation was im- 
The decision to call 
an election to vote on a $60,000 good-roads bond issue 


presed upon the commissioners. 


resulted. 

The $28,000 derived from the Federal department 
and county jointly will complete an important link in 
the Old Spanish Trail Highway between Miami, Jack- 
sonville and Pensacola, and the $46,000 remaining will 
be spent in building important arteries connecting with 
the main highway at Glen St. Marie. 

Motorists who tour the South annually and to whom 
the road from Waycross, Ga., to Jacksonville has al- 
ways been a stumbling block, will be glad to hear that 
the County Commissioners in Duval and Nassau coun 
ties, Florida, are now beginning to build a sand-clay 
road to the Georgia line, which will, when completed, 
it is claimed, be equal to any hard-surface road in the 
South. 
miles, and will make the Dixie Highway in Flerida 
soemthing more than a name. The approximate cost 
per mile as announced by William F. Cocke, State 
Highway Commissioner, will be around $800, with the 


The new work will cover something over 60 


use of convicts by the counties. 


$145,000 Road-Building Contract. 


Holmes County Supervisors, Lexington, Miss., have 
awarded contract for constructing 40 miles of gravel 
Contract 
was awarded at $145,000 to the Inland Construction 
Co., Candler, Okla. 


roads, for which bids were recently invited. 





$240,000 Mississippi Drainage System. 


Final surveys and estimates have been completed for 
the Indian Creek Drainage District, R. F. Sledge, presi- 
dent, Sledge, Miss., the cost to be $240,000. This sys- 
tem will drain 44,000 acres of delta land in Quitman, 
Tunica and Panola counties. The Morgan Engineering 
Co. of Memphis is the engineer. The district officials 
have accepted the engineer’s report, and it is expected 
that arrangements will soon be made for awarding con- 
struction contracts. Twenty-year bonds will be issued, 
and the pro rata cost of the drainage will be from $5 
to $5.50 per acre. 
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RAILROADS 


{A complete record of all new railroad building in the 
South will be found in the Construction Department.] 





JACKSONVILLE’S NEW RAILROAD TER- 
MINAL. 


$1,000,000 Building at Lee and Bay Streets 
Will Accommodate Five Roads. 


Plans for the new million-dollar railroad terminal at 
Jacksonville, Fla., which will be used by all the lines 
entering there, show that the edifice will be handsome 
The mate- 


rials of which it will be constructed have not yet been 


and imposing—an ornament to the city. 


announced in detail, but it is expected that Indiana 
limestone will be used for the exterior, a comprehen- 
sive view of which as it will appear being afforded by 
the accompanying illustration. The chief architectural 
feature is the row of 14 columns extending across the 
main entrances. 

This portico is immediately in front of the main 
waiting-room, an apartment 150 feet long and 76 feet 
wide. It seats 375 persons. To the left of the picture 
is the waiting-room for colored people, also a commodi- 
ous apartment 7Ox76 feet and seating 225 persons. 
Between the two waiting-rooms is the ticket office, with 
quarters for the ticket agent and a news stand on 
either side. Each room has its own lavatories, women’s 
waiting-room, smoking-room, ete. At the right of the 
picture will be a commodious lunchroom and restau- 
rant, with seats for 120 people. There is also a lunch 
counter adjoining the colored waiting-room. 

Between the restaurant, ete. is a 
spacious concourse 410 feet long and 50 feet wide, on 
the opposite side of which are nine gateways leading to 
the 15 tracks. The baggage-rooms are also on the 
train side of the concourse. There are also to be nine 
other tracks immediately adjoining the station. 


waiting-rooms, 


On either side of the portico and extending around 
the ends of the building will be a marquise of sufficient 
width to afford ample shelter from bad weather. 

The terminal is to face on Lee street at the south- 
west corner of Bay street, which is on the right of the 
Plans were prepared by Kenneth M. Mur- 
The engineer in charge 


picture. 
chison, architect, New York. 
of the construction and representing the railroads is 
L. G. Wallis. 

The several lines to be accommodated are the Atlantic 
Coast Line, the Florida East Coast Railway, the Geor- 
Seaboard Air 


gia Southern & Florida Railway, the 
Line and the Southern Railway. 
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NEW UNION STATION TO BE BUILT AT JACKSONVILLE, 


NORFOLK & WESTERN’S BIG YEAR. 


Over 35 Per Cent. Increase in Freight Reve- 
nues—Improvements to the Line. 


An increase of more tham 854 per cent. in its reve 
nues from freight traffic as compared with last year is 
shown by the annual report of the Norfolk & Western 
Railway covering the company's year, ended June 30, 
1916. Its total operating revenues were $57,304,586.32, 
increase $14,317,542.55, of which increase $13,008,590 
was from freight, the total revenues from freight being 
$49,559,139.91. The percentage of increase in all oper- 
ating revenues was very nearly 33% per cent. Total 
operating expenses were $32,181,345.95, increase $4,- 
349,530.60, or about 1544 per cent. 


railway operations was $25,123,240. 


Net revenue from 
on 


37, increase $9,968,- 


011.95, or very nearly 65% per cent. Railway oper- 


ating income after taxes and uncollectible railway reve- 
nues $23,054,786.26, increase $9,779,323.85, or more 
than 73% per cent.; gross income $25,181,363.99, in- 
crease $9,862,668.19, or over 64% per cent.; net in- 
come $20,624,056.57, increase $10,214,153.71, or more 
than 98 per cent.; income balance transferred to profit 
and loss after dividends on adjustment preferred stock 
$19,704,386.57, increase $10,214,152.71, or more than 
10714 per cent. 

Double-tracking of the line is being continued, and 
when work now in progress, amounting to about 15 
miles, is finished next spring the road will have two 
tracks all the way from Lambert’s Point, Norfolk, Va., 
to Columbus, O., with the exception of only about 34, 
miles of single track, about 1° miles of which will be 
at Columbus and the rest in two short tunnels on the 
Radford and Pocahontas divisions, respectively. This 
includes the low-grade lines around Petersburg and 
Lynchburg, Va., the Burkeville-Pamplin connecting line 
in Virginia and the Big Sandy line as second track. 
The single track at Columbus is practically double 
track, for a parallel track of another road there is used 
jointly by the two companies. 

Many were made to the 
structures during the year, These included the relay- 
ing of 66 miles of track with 100-pound rails and the 
doube-tracking of the 10-mile branch to Hopewell, Va. 
Automatic signals were installed at a number of places 
and there are now 119 miles of single track and 527 
miles of double track thus protected. Several yards 
were enlarged, including that at Lambert's Point. 
There were 16 highway grade crossings eliminated. 

New rolling stock received during the year included 
30 freight locomotives, 1 passenger locomotive, 4 elec- 


improvements road and 


tric locomotives, 24 passenger train cars, 671 all-steel 
gondola cars, 50 all-steel air dump cars, 42 steel under- 
frame cabin cars, a steam derrick, a locomotive crane 


and several other minor pieces of equipment. 
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NEW TERMINAL PROPOSED FOR AT- 
LANTA. 


$6,500,000 Plan to Accommodate All Lines 
Submitted by A. G. Candler and Others 


A broad plan for the reconstruction and consolida 


n Atlanta has been sub- 


tion of railroad terminals 


mitted to the Western & Atlantic Railway Commis 


sion by the city and the Atlanta Chamber of Com 


merce. It was prepared by Messrs. Barclay, Parsons 
and Klapp of New York, and was presented to the com 
Mayor elect; Victor H 


mission by Asa G, Candler, 


Kruegshaber, president, and Walter G. Cooper, secre 


tary, of the Chamber of Commerce. J. H. Johnston, 
engineer, is investigating the plan, and is expected 
to soon file his report with the commission, 

The proposition is that the old union passenger sta 


tion and the comparatively new passenger terminal 
station be abandoned and that a new central station 
be built to 
are entering them. 
pied by the roundhouse of the Western & Atlantic Rail 


accommodate the railroads which now 


This would be on the site now occu 


way near the new terminal station, and it would front 
on Spring street, which would be extended across the 
present railroad property. Facing the station would 
be a spacious plaza, and continuing from it along the 
present railroad Forsyth, Broad, 


Peachtree and Pryor streets to Central avenue would 


right of way past 


be a new street made by filling in the chasm now occu- 
pied by railroad tracks. Two tunnels would have to be 
built to let the Georgia Railroad 
The new station trackage 


into the proposed 
new station. would be back 
of and through the station parallel with Spring street 
It would cost about $6,500,000 to carry out the entire 
would foot the 


bill, finally reimbursing itself for the outlay by a sys- 


plan in its various details, and the city 


tem of rentals to be paid by the railroads, 


Among the arguments in favor of the proposition is 
that the union station is too small and cannot be en- 
filled to 


capacity and will soon be inadequate, and that the fill- 


larged; that the terminal station is already 


ing of the depression or shallow valley through which 
the railroads now cross the center of the city would 
remove a serious blemish upon its general appearance, 
besides accomplishing general results of great advan 
tage to the entire population. 

It will be necessary for the State of Georgia (through 
its ownership of the Western & Atlantic Railway), the 
city of Atlanta and the 
whose lines enter Atlanta to unite and co-operate if the 
plan is to be fulfilled. It is essential that the State 
become a party to it, and this is why the plan has been 


several railroad companies 


submitted to the commission in charge of the leasing 
of the Western & Atlantic Railway, now operated by 
the Nashville, Chattanooga & St 


* 
.. —s 
ee t 


louis Railway Co 











x code 


So eae Ee ot ss. 





FLA 














Ld50 


MANUFACTURERS RECORD. 


[September 14, 1916 











@onstruction PDepartment 











IN ORDER TO FOLLOW UP 


Properly the Construction Department items, please bear in 


mind the following statements: 
EXPLANATORY 


The Manxvracturers Recorp seeks to verify the items reported in its Construction 


Department by full investigation. It is often impossible to do this betore the item must 
he printed er else lose its value as news, and in some items it is found advisable to make 
If our readers 
are always 


tatements as “reported” or “rumored,” and bot as positive information. 
will note these points they will see the necessity of the discrimination. We 


clad te have our attention called te errors that may oeecur 
HOW TO ADDRESS 
rhe name of one or more incorporaters of a newly incorporated enterprise should 


always be written on letter addressed to the official headquarters or to the town of the 
sought, as the item. Sometimes a communication merely 
addressed in the corporate or official name of a newly established company or enterprise 
cannot be delivered by the postmaster. By following these general directions the post 
office will generally be enabled to deliver your mail promptly, although it is inevitable 
that some failure by the postal authorities to deliver mail to new concerns will occur 
have 


parties may be shown in 


are often published before new companies are known and before they 


mail, 


as our reports 
established office for the receipt of 


WRITE PERSONAL LETTERS 


In communicating with individuals and firms reported in these columns a letter written 
the matter reported will receive better quicker attention than a 
return postal card or and envelope 


any 


specifically about and 
circular. In most 


should be enclosed with letter. 


instances a addressed stamped 


In correspondence relating to information published in this depart- 
ment, it will be of advantage to all concerned if the Manufacturers Record 
is mentioned, 


DAILY BULLETIN 


Bulletin of the Manufacturers Record is published every 
business day in order to give the earliest possible news about new indus- 
trial, commercial, building, railroad and financial enterprises organized 
in the South and Southwest. It is invaluable to manufacturers, 
tractors, engineers and all others who want to get in touch at the earliest 
moment with new undertakings, or the enlargement of established enter- 
prises. The subscription price is 825 per year. 

All advertising contracts in the Manufacturers Record for three months 
or longer include a subscription to the Daily Bulletin for the contract 
period, as well as a subscription to the Manufacturers Record. 


The Daily 








BRIDGES, CULVERTS, VIADUCTS | verse Bridge & Steel Co. of Chattanooga, 

Tenn., to construct three bridges; total 

Ala., Mobile-—Mobile County Commrs. let | estimated cost, $65,000. (Noted in Aug. to 

contract Vincennes Bridge Co., Vincennes, | pepyild and repair bridges damaged by 
Ind., at $3468 to install steel span on bridge flood.) 


Moffatt Rd. (Lately 


across Dog River on 

invited bids.) Tenn., Del Rio.—Cocke County Commrs., 
Newport, Tenn., voted $6500 appropriation to 

Ala., Heflin.—Cleburne County Commrs. | pepyiid bridge at Del Rio. 


let contract Dodson & Oliver, Montgomery, 


Ala., at $4444 to construct steel bridge, | Tex., Fredericksburg. — Gillespie County 
(Lately invited bids.) Commrs. will construct overflow concrete 
bridge across Pedarnales Crossing, 5 mi, 

Ark., St. Francis—Clay County Commrs. | grom Fredericksburg. 


let contract to Vincennes Bridge Co., Vin- 
cennes, Ind., to construct $3495 bridge across 
Browns 


W. Va., Charleston.—Ka.tawha County will 


St. Francis River and for bridge at construct highway bridge across Campbell's 


Creek under bridge of Kanawha & Michigan 


Perry. 
: ’ , R. R. on north side of Kanawha River near 
Fla., Pensacola—Escambia Santa Rosa] pana: bids until Oct. 7; F. G. Burdett, 
Bridge Co., capital $1000, incptd.; Peter! County Road Engr.; M. P. Malcolm, Prest. 


Tomasello, Prest.; Jas. B. Perkins and Chas 
Simpson, V.Ps.; W. M. Herrider, Secy.; E. 
R. Malone, Treas.; construct bridge across 
Escambia River at Ferry Pass; steel; re- 


County Court. (See Wanted— 


Bridge Construction.) 


Machinery 


W. Va., Franklin.—Pendleton County Com- 


inforeced foundations and dirt fill; total | missioners will construct two bridges; bids 
length, 24% mi. (Noted in Aug. to have com- until Sept. 25. (See Machinery Wanted— 
Bridges.) 


pleted temporary organization, etc.) 

Md., Baltimore.—State Roads Com., Frank 
H. Zouek, Chrmn., 601 Garrett Bldg., will 
construct %-ft. reinforced concrete arch over 


Va., Sussex.—Sussex County will construct 
steel bridge 37 ft. long over Spring Swamp; 
bids at County Clerk’s office until Sept. 21; 


Western Run along York Rd., No. B-21-Br.; |G. P. Coleman, State Highway Commr., 
bids until Sept. 26. (See Road and Street | Richmond, Va. (See Machinery Wanted— 


Bridge Construction.) 


CANNING AND PACKING PLANTS 

Va., Cape Charles.—Pocomoke Oyster Co., 
capital $50,000, incptd. ; Jas. C. Tawes, Prest. ; 
Isaac T. Tawes, Secy.-Treas., both of Cris- 


Work.) 

Md., Thurmont.—Frederick County Com- 
missioners, Frederick and Western Maryland 
Ry., H. R, Pratt, Ch. Engr., Baltimore, Md., 
plan to construct bridge between Thurmont 
and Sabillasville. 


N. C., Lincolnton.—Liicoln County Com-| field, Md. 
missioners, Lincolnton, and Mecklenburg , ‘ - ; : 
County Commrs., Charlotte, contemplate Va., Petersburg.—Kings Creek Oyster Cor- 


poration, capital $25,000 chartered; J. Gor- 
don Bohannon, Prest.;: Oliver A. Pollard, 
Secy.-Treas. 


constructing bridge across Catawba River 
at Beattie’s Ford to replace structure de- 
stroyed by flood. 

N. ¢. Worth.—Gaston County Commrs., 
©. B. Carpenter, Clk., will erect 2 steel 
bridges across South Fork River; one at 
Worth (or Harden); other at Vestal Ford, 
near Dallas; will let contract Oct. 56; noted 
in Aug. (under N, C., Gastonia) to rebuild 
flood-destroyed structures. (See Machinery 
Wanted—Bridges. ) w. 


COAL MINES AND COKE OVENS 


Md., Baltimore.—Big Ben Coal Co., capital 
$200,000, incptd. by Henry Zoller, Jr. (217-219 
St. Paul St.), Eugene C. Zoller, Edw. J. 
Star and others, 


Va., Herndon.—Flat Top Pocahontas 





COTTON COMPRESSES AND GINS 
Ark., Texarkana,—Citizens’ Gin Co., capital 
$10,000, ineptd. by A. M, MeDaniel, H. Clark, 
F. E. Wilson and others. 
Ark., Texarkana.—Farmers’ Gin Cv., capi- 
tal $10,000, incptd. by J. W. Smith, H,. F. 
Borcherding, C. H. Shroeder and others. 
N. C., Moncure.—Moncure Mill & Gin Co., 
capital $25,000, ineptd. by J. L. Womble, C. 
I. Orrel and C, B. Crutchfield 


COTTONSEED-OIL MILLS 


Ala., Florence.—Florence Oil Co., 
$10,000, incptd. by J. O. Finney, W. C. 
eraft and H. A. Bradshaw. 

Ark., Pine Bluff.—Planters’ Cotton Oil Co., 
capital $125,000, ineptd. by Leo M. Andrews, 
Prest.; D. B. Niven, V.-P.; T. HI. 
Seey.-Treas.: purchased plant. 


capital 
Ash- 


(iregory, 


DRAINAGE SYSTEMS 


Ark., Walnut Ridge.—Commrs. Lower Run- 
ning Water Drainage. Dist. (F. F. Sloan, 
Alicia, Ark., and others) let contract Peter 
Feldheiser to construct drainage canal; 
length, 8% wmi.; 25 ft. wide at bottom; 
average depth, 6 ft.; drain 15,000 acres; 
issued $25,000 bonds. (Noted in Aug. as in- 
viting bids.) 

Ga., Carnesville. — Commrs. Broad River 
Drainage Dist. let contract Long & Cooper 
at $95,000 to drain, ditch and dredge Broad 
River; district is 17 mi. long and will re 
claim 3000 acres, 


ELECTRIC PLANTS 

Ark., Cotter.—M. A. Snyder, Tulsa, Okla 
and C. M. Martin, Muskogee, Okla., con- 
template erection of electric-light plant. 

Fla., Havana.—Board Public Works, 0. 
M. Tillis, Chrmn., asks bids until Oct. 23 
to construct water-works and electric-light 
plant; will $20,000 bonds noted voted 
in May. (See Machinery Wanted—Water- 
works and Electric-light Plant.) 

Fla., Quitman.—City 
structing electric-light system. 
Mayor. 


Issue 


contemplates con 
Address The 


Fla., Plant City.—Company organized with 
John Gribbel, Prest.; D. J. Collins, V.-P.; 
J. D. Shadduck, Engr.; Roscoe Nettles, 
Secy., Treas. and Mgr.; acquired Plant City 
Ice & Power Co.'s properties; plans various 
improvements and enlargements, including 
new building, additional lighting facilities 
and extensions, enlargement of cold-storage 
features and increasing capacity of ice 
plant; later may consider erection of meat- 
ties. (Roscoe Nettles lately noted to have 
packing plant and larger cold-storage facili- 
secured franchise to build electric-light and 
gas plants.) 

Damascus.—City votes Sept. 15 on $10,- 
construct. electric-light plant 
and water-works ;°J. D. Haddock, Mayor. 
Ky., Franklin.—S, Walton Forgy of Elk- 
ton, Ky. (representing capitalists), applied 
for electric-light franchise ; acquired Frank- 
lin Electric & Ice Co.’s plant for $62,000 and 
is reported to expend $13,000 for improve 
ments. 

Mo., Chillicothe.—City has plans by E. E. 
Harper, 2404 E. 30th St., Kansas City, Mo., 
for electric-light plant and water-works. 


(ra... 


000 bonds to 


Mo., Excelsior Springs.—Excelsior Springs 
Water, Gas & Electric Co. will install 575 
kilowatt generator direct connected to Cor 
liss engine; has ordered equipment. 

Mo., Knobnoster.—Knobnoster Electric Co. 
chartered with $20,000 capital by R. W. Mor- 
rison, W. S. McCall and Harry C. Loehr. 
Mo., Rockport.—Chas. L. Hamer and O. W 
Clifton applied for 20-year franchise to sup- 
ply electricity; propose, if granted fran- 
chise, to purchase municipal electric-light 
plant. 

Okla., UWennessey. — Hennessey Electric 
Light, Power & Ice Co. will construct elec- 
tric-light plant. 

s. C., Spartanburg.—Isolated Light & 
Power Co, capital $10,000, incptd. by W. D. 
Burnett and Geo. BE. Ladshaw. 

Tex., Denton.—City adopted plans for ex- 
tending electric-light system. Address The 
Mayor. 

Tex., San Benito.—San Benito Land & 
Water Co. is reported as contemplating in- 





S. C., Gaffney.—Cherokee County Commrs,| Coal Co., capital $50,000, ineptd. by Jos, 
let contracts Southern Bridge Co., Birming-| Keys, John 1D. White, W. A. Finney and 
ham, Ala., to construct five bridges, and Con- others. 


Tex., Vernon.—City plans improvements t 
plant, to include 
internal-combustion 
centrifugal pump 
pacity of 10 gals. per min., and generatoy 
of sufficient capacity to maintain 20 lamp, 
and 1% candle-power. Address The Mavor 


electric-light 
of 3 H. P. 
double-suction 


installation, 
engine 
with ¢a 


FERTILIZER FACTORIES 


Americus.—Tennessee 
will double capacity of plant. 


Gia., Chemica ( 


Special Committee, Joh, 
Chrmn., decided to locate one of 
limekilns in Southern Maryland 
Creek, Charles County; instal) 
grinding machine. (Legislatur 
noted in April to have appropriated $12,0% 
te build agricultural lime plant.) 


Md., Annapolis. 
M. Dennis, 
two State 
at Pope's 
movable 


FLOUR, FEED AND MEAL MILIS 

N. C., Moncure. 
capital $25,000, ineptd. by J. L. 
DPD. Orrell and C. B. Crutchfield, 


s. C., 


Moncure Mill & Gin Co 
Womble, ¢ 


Anderson. 
install flour mill. 


surriss Milling Co. wil 
W. Va., Belington.—Belington Feed & Sup 

ply Co., capital $5000, ineptd. by G. H, Prof. 

fitt, W. B. Baker, C. R. Keller and others. 


FOUNDRY AND MACHINE PLANTS 


Ga., Atlanta—Mill Supplies.—Seeger-Wal 
raven Co., capital $15,000, incptd. by F. A. 
Seeger, J. R. Walraven and J. C. Walraven. 

Ga., Atlanta—Cutting and Welding Equip 
ment.—Bird-Wilcox Co., 24 Harwell pl, will 
build addition to cost $10,000; manufactur 
oxy-acetylene welding and cutting appara 
tus; branch plants at Savannah and Chat 
tanooga, 

Okla., Oklahoma City—Oil Cars, Iron 
Drums, ete.—V. M. Lord Mfg. Co. chartered, 
$50,000 capital; V. M. Lord, Prest.; O. H. 
Smith, V.-P.; E. B. Lord, Secy.; will manu 
factare oil cans, iron drums, ete. 

N. C., Dunn—Blacksmith Shop, ete.—J. W 
Thornton, lately noted to build blacksmith 
shop and garage, will erect 70x110-ft. 2-story 


ordinary brick building. (See Machinery 
Wanted—Cement, Lime, ete.) 
W. Va., Huntington—Boilers.—Huntington 


Boiler Works, capital $5000, ineptd. by B. F 
France (Prest.), J. A. Diddle, FE. B. Diddle 
and others 


GAS AND OIL ENTERPRISES 
Ky., Frankfort.—Taylor-South-Hay Oil Co 
capital $150,000, ineptd. by FE. H. Taylor, Jr., 


John G. South and C, W. Hay. 
Okla., Blanchard.—Signal Hill Oil & Gas 
Co., capital $50,000, ineptd. by C. N. Russell 


Bw. J. 
don. 

Okla... Muskogee.—Cream Ridge Oil Co 
capital $1100, ineptd. by F, E. Coss, P. J 
Carey and W. C Franklin. 


Stafford, T. J. Lewis and J. M. Gor 


Okla., Muskogee.—Uarriman Oil & Gas Co. 
chartered with $25,000 capital by C. E. Harris 
and others, 

Tex., Comanche.—Leon Valley Oil & Gas 
Co., capital $40,000, ineptd. by G. A. Cunning 
ham, Mrs. O. A. Nelly and H. D. Stewart. 

Tex., Houston.—Selden Oil Co., capital 
$10,000, incptd. by F. 8. Glover, E. A. Chrit 
ton and H. H. Everest. 

Tex., Texas City.—Galveston 
Co., capital $20,000, 
nille, A. B. Phillips and E. B. Gray. 

Tex., Wichita Falls—Texhoma Oil & Gas 
Co. chartered with $192,000 capital by A. W. 
Walker, W. B. Hamilton and H. M. Russell 


County Oil 
incptd. by A. S. Ten 


HYDRO-ELECTRIC PLANTS 


Okla., Oklahoma City.—Blue River Powe! 
Co., capital $15,000, incptd. by W. M. Lucas. 
W. H. Bingham and D. C. Teter, all of 
Tishomingo, Okla. 


ICE AND COLD-STORAGE PLANTS 


Fla., Plant City.—Company organized with 
John Gribbel, Prest.; acquired Plant City 
Ice & Power Co.’s properties and plans va 
rious improvements. (See Electric Plants. 
Miss., Jackson.—Prison Trustees will in 
stall cold-storage plant at Parchman Farm 
8. C., Charleston.—Crystal Ice Co., capita’ 
$10,000, incptd. by G. F. Doscher and H. W 





stallation of third 50 H. P. unit. 


Bischoff. 


In writing to parties mentioned in this department, it will be of advantage to all concerned if the Manufacturers Record is mentioned. 
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Yenn., Chattanooga.—Cudahy Packing Co., 
chicago, Tl, will build cold-storage plant 
to cost $15,000 to $20,000. 

fenn., Maryville.—Maryville Ice & Packing 
ve. is reported as contemplating increasing 
jaily- capacity of ice plant from 5 to 20 tons. 


LAND DEVELOPMENTS 


Plantation, 
Warren, 


okla.. Ardmore.—Purity Pecan 
apital $25,000, ineptd. with W. F. 


prest.: E. S. Stahl, V.-P.; R. A. Fox, Seey.- 
freas erecting 3-story building. 
Okla.. Tishomingo.—City voted $12,000 


wnds for park. Address The Mayor. 
Tenn., Copperhill.—Greet wood Cemetery & 


Undertaking Co., capital $5000, incptd. 


Va.. Blackstone.—Broad-Acre Farm, capi- 
tal $15,000, ineptd.: J. W. Lawson, Prest., 
Blackstone, Va.; W. G. Epes, Seey., Vane, 
Va 


LUMBER MANUFACTURING 


\rk., Bentonville—Benton County Lumber 
Co. increased capital from $15,000 to $35,000. 
Ky., Whitesburg.—Douglas-Walker Lumber 
Pound, Va., is reported to have pur- 
several boundaries of timber lands 
along Kentucky-Virginia line; understood 
to build additional mill. 
Augusta. J. M. Card 
Tenn., contemplates 


hased 


Lumber Co., 
building 


Ga.. 
Chattanooga, 
sawmill. 

Miss... New Hebron.—Silver Lumber Co. or 
ganized; C. C. Eure, Prest.; A. E. Harbison, 
V.-P.: R. W. Dunn, Mgr.; has plant. (Late- 
ly noted, under Hattiesburg, as incptd. with 
$10,000 capital.) 

Tex., Elmina.—Walker County Lumber Co. 
will build mill; has let contract for circular 
and gang equipment for daily capacity of 
100,000 ft. 

Va., Richmond.—Richmend Lumber Co., 4th 
St., between Decatur and Stockton Sts., let 


contract to H. L, Barker, 74 Lewis St., 
Richmond, to erect 75x220 ft. building; cost 
$7500; fireproof power plant: balance, mill 


D. Wiley 
Morrison, 


Anderson, 
Richmond, 


plans by 
Ilackley 


constructien ; 
Richmond : 


Constr. Engr.: machinery practically pur 
chased: planing mill; A. B. Dickinson, 
Prest.: W. C. Maddox, Secy.; A, G. Fros 
tick, Mer. (Under Machinery Wanted— 
lately noted as needing smokestack.) 

Va., Warsaw.—Henrico Lumber Co. in- 


creased capital from $100,000- to $300,000. 


METAL-WORKING PLANTS 


Md., Baltimore—Cepper Smelting. — Balti- 
nore Copper Smelting & Rolling Co., 4th 
\ve. and 5th St., is understood to have de- 
vided upon further additions to plant; ex- 
pend $500,000 for buildings and machinery 
to increase monthly capacity by $5000 tons, 
increasing present output to 25,000 tons. 


MINING 


\la., Clanton—Graphite.—Dixie Graphit 
Developing & Mining Co., capital $5000, incor- 
porated by Robt, E. Gill and W. R. Darring 
f Birmingham. T. M. Hilton and W. M. 
Ala. 


Glass of Jemison, 


Ala., Lineville—Graphite.—Lineville Graph- 
ite Co., capital $30,000, ineptd. by Wyatt J. 
Green, C. E. Smith, J. C. Kilgore and others. 

Ark., Batesville—Commercial Mining Co. 
increased capital from $5000 to $10,000, 

Ark., Marshall.—Alverta Mining Co., cap- 


ital $50,000, ineptd. with W. F. Reeves, prest. 

Ark., Zinc—Zine.—Era Mining Co., capital 
$12,000, ineptd. with J. N. Kirby, Prest. 

Tex., Beaumont—Rock.—Texas Rock 
increased capital from $10,000 to $20,000. 

Va., Goshen — Mica Schist.—Appalachian 
lron, Steel & Mfg, Co., general office in Du 
Pont Bidg., Wilmington, Del., contemplates 
developing micaceous deposit. 

Va., Richmond — Gold. — Confidence Gold 
Mines Corp., ineptd.; W, A. Strata, Prest., 
Richmond; Warren B. Hunting, Secy-Treas., 
Bronxville, N. Y¥ 


Co. 


MISCELLANEOUS CONSTRUCTION 


Ala., Mobile—Coal Docks.—Louisville & 
Nashville R. R., W. H. Courtenay, Ch. Engr., 
Louisville, Ky., will rehabilitate coal docks; 
jueprints prepared; electrically operated 
cost, including machinery, $78,600. 

Ark., Judsonia—Levee.—O. M, Erganbright, 
Prest. First Nationa’ Bank, has cuntract to 
onstruct $50,000 levee 5 mi. southeast of 
fudsonia, 

Fla., Sarasota — Recreation Pier. ~ City 
oted $18,000 bonds to construct recreation 


hoists : 





pier in Sarasota Bay; reinforced concrete; 
‘tend 7) ft. into bay: Robt. C. Bruce, 
In writing te parties mentioned 


Commr, of Public Works. (Noted in June.) 


Miss., Clarksdale.—Yazoo-Mississippi Delta 
Levee Board let contract Banister & Co. of 


Marks, Miss., to construct 3,000,000 yds. of 
levee. 
Ss. ©¢.. Charleston—Electrical—John C 


Slatcery Electrical Co., capital $5000, incptd 
by John C, Slattery and Frank F. Cosgrove 
Tenn., Memphis—Levee.—Mississippi River 
Com., U. S. Engr.’s office, Custom-house, 
let following contracts for levee construc- 
tion in First and Second Mississippi River 
Dists.: R. L. Leonard, 225,000 cu. yds. en- 
largement in Upper St. Francis Levee Dist. ; 
rejected bids and re-advertise for proposals 
or. 300,000 cu. yds.: Roach, Stansell, Low- 
rance Bros. & Co., 360,000 cu. yds. loop and 
banquette work in Reelfoot Levee Dist. ; 
Rodgers Bros., 400,000 cu. yds. loop and ban- 
quette work, and R, L. Leonard, two items 
of 200,000 cu. yds. and 300,000 cu. yds., Tre- 
spectively, enlargement work in Lower St. 
Francis Levee Dist.; rejected bids on 470,000 
cu. yds. construction in this district and 
will re-advertise for proposals; also re- 
jected bids for 400,000 cu. yds. levee in White 
River Levee Dist. (Lately roted inviting 
bids on 2,655,000 cu. yds. earthwork.) 





Newbern — Levee.—Dyer County 
Dyersburg, Tenn., appointed W. 
and others committee to con 
Wyatt Creek New- 


Ten., 
Commrs., 
F. Milam 
struct levee at 
bern. 


as 


near 


Tex.. Beaumont—Wharf.—City voted $330,- 
000 bonds, of which $230,000 will be expended 
to complete municipal wharf under con- 
struction and to build additional quay wall; 
latter to 1000 ft. long, 30 ft. wide, and 
cost $170,000; remaining $100,000 to complete 
water-works improvements and extend water 
mains to various parts of city: C. L. 
Scherer, City Engr. (Noted in Aug.) 


be 


Tex., Corsicanna—Garbage Disposal Plant. 
City let contract 
struction Co, for garbage destructcr plant 


to Superior Furnace Con 


Tex., Farmersville—Collin County Levee 
Improvement Dist. No. 1 (T. E. Ball and 
others) is having preliminary plans prepared 
by State Reclamation Dept., Arthur A. 
Stiles, State Reclamation Engr.: reclaim 4000 
acres in valley of Pilot Grove Creek ; $42,000 
bonds voted. 


Tex., Houston.—City appropriated $19,000 to 


construct 3 apron conveyors at turning 
basin No. 4; let contract to Edward Hanak 


Contracting Co. 
Va., Norfolk—Railway Pier.—Chesapeake & 
Ohio Ry. Co., will build pier in connection 


with warehouse construction; F. I. Cabell, 
Ch. Engr., Richmond, Va., advises Manu- 
facturers Record: Not in position to give 


information in regard to proposed work. 


MISCELLANEOUS ENTERPRISES 


Ala., Birmingham—Fishery.—Independent 
Fish Co., capital $10,000, ineptd.; L. 
man, Prest.; S. Balsam, V.-P. and Treas. ; 
A. Balsam, Secy. 


Good 


Ky., Louisville—Publishing.—Market Grow- 
ers’ Journal Co., capital $12,500, ineptd. by 
Wade Sheltman, Jas. C. Stone, Jas. ©. Will 
son and others, 

Md., Baltimore—Steamship Line.—Wirginia- 
Carolina Navigation Co. ineptd. to build 
and operate two steel shallow-water steam- 
ers between North Carolina sounds and Bal- 
timore ; temporary Office with M. H. Tracy & 
Co., Foreign and Coastwise Transportation, 


17 State St., New York: advises will soon 


furnish further information. 
N. C., Wilmington — Fishery. Fisheries 
Products Co., capital $125,000, ineptd. by 


Thos. W. Hayes of Newport, R. I.; Thos, W. 
Davis and Louis J. Poisson of Wilmington ; 
reported to_have leased plant of Carolina 
Fish & Oil Co. on Cape Fear River with 
daily capacity for handling 5000 bbls. fish. 
Tex., Galveston—Asphalt Refinery.—Barber 
Asphalt Paving Co., Philadelphia, Pa., may 
establish $300,000 plant to refire asphalt; T. 
H. Barton representative, Hotel Galvez, Gal 


veston, now investigating relative to final 
decision. 

Tex., San Antonio— Moving Pictures. — 
Gotham Film Corp., Marshall W. Taggart, 
Prest., New York, is reported to establish 
moving picture film plant: erect stage 30x 
150 ft 

Tex., Waco—Police Signal System.—City 
will install police signal system: cost 
$3708.60. Address The Mayor. 


MISCELLANEOUS FACTORIES 


Ala., Montgomery — Cereals. ~— Southern 
Cereal Co., capital $10,000, nicptd. by Otis F. 
Tutt, Walter R. Brassell and Paul Roeder. 


Ala., Montgomery—Cloth Hats, ete.—Lip 


in this department, it will be 





of advantage 


son-Friedman Mfg. Co. 
facture children’s cloth 


organized to manu- 
hats, caps, etc. 


Ala., Montgomery—Syrup.—Southern Syrup 


Co., (partnership), Ralph D. Quisenberry, 
Prest. and Frank McPherson, V.-P., will 
open bids on erection of 100x1) ft mill- 
construction building: plans by Okel & 
Cooper, Montgomery; install refining ma 
chinery. (Lately noted purchasing factory 
and to equip for syrup refinery.) 

Fla., Dover—Bottling.—Evars’ Gardens is 
interested in proposed installation of bot- 
tling machinery. (See Machinery Wanted 
Bottling Machinery.) 

Fla., Jacksonville—Fruit Products.—Florida 
Fruit Preserving Co., capital $25,000, organ- 


ized to establish factory for marmalades and 
jellies from citrus fruits; E. Hening Smith, 
Mer., Jacksonville; C. L. Farns- 
Tavares. 


Prest.-Gen, 
worth, Gen. Supt., 


Fla., Otter Creek—Fiber Brushes.—G. W. 
Hires will establish plant to manufacture 
fiber brushes; has building: ready to pur 


chase machinery. (Under Machinery Wanted 
data and prices on equipment for this plant 


lately noted desired by Franklin E. Davis, 
Export Terminals, Talleyrand Avi and 
Jessie St., Jacksonville, Fla.) 

Ky Louisville—Monuments.—Woodson « 
Kratch Monument Co., capital $10,000, ineptd 
by Isaac T. Woodson, Fred A. Kratch and 
«. Kk. Woodson 

Ky., Louisville—Cereals.—Beechnut Cereal 
Co, incptd. by O. EB. Katzman, Sam MeDon 
ald, Lawrence K. Tully and Raynor Hub 
bell. 

Mo., St. Louis Razor Strops Missouri 
Razor Strop Co., capital $4000, ineptd. by 
Rawin Ficher, Peretz A. Goldstein Max 
Svetsinsky and Sam A. Goldstein 

Mo., St. Louis—Tires.—Superior Tire & 
Supply Co., 4208 Virginia Ave., organized 
Emil Handschug, Prest.; Earl Handschug, 
V..P. and Mgr.: Victor H. Handschug, 
Secy.: will install pumps, vulcanizers, buf 
fing stands, motors and double treading ma 
chines, cost $800; product, repaired tires 
and double-treaded tires (Lately noted 
chartered.) 

N. C., Gastonia—Overalls.—J. F. Manning 


of Detroit, Mich., 
establish overall 


is reported as planning to 
factory, 


Okla., Oklahoma City—Oil Cans, ete.—V. 
M. Lord Mfg. Co., lately noted chartered, 
will manufacture oi] cans, iron drums, ete. 


(See Foundry and Machine Plants.) 


s € Estill—Bottling, ete.—Estill Mfg. 
Co., capital $25,000, ineptd. by Frank Causey 
Jr., R, T. Peeples and others 

Tenn., Springfield - McMurry 
Loose Leaf eapital $15,000, 
incptd. by A. S. McMurry, P. G. MeMurry, 
Wm. MeMurry and A. L. Dorey. 

Tex., Austin—Paper.—A. C. Goeth and 
others contemplate establishing mill to man 
ufacture paper from 
utilize electric power. 

Tex., Houston—Mattresses.—M,. ¢ 
pion Mattress Mfg. Co., 


Causey, ©. L 
Tobac “th, 


Tobacco Co., 


cottonwood; plan to 


(ham- 
capital $000, ineptd. 


by J. A. Daley, M. ©. Champion and Chas 
Murphy 
Va., Alexandria Pasteurizer American 


Pasteurizer Co, chartered with $100,000 capi 


tal; Godfrey M. 8. Tait, Prest., Washington, 
dD. C. 

Va., Petersburg—Bathing Outfits.—Kwick 
Bath Mfg. Co., organized; W. T. Clute, 
Prest.; Geo. B. Baker, Secy.-Treas plans | 
to manufacture bathing outfits for homes, 
etc.; portable equipmerts including folding 
tub with 20 gal. tank, ete. (Lately noted 
ineptd. with $50,000 capital.) 

W. Va... Fairmont.—Ludwic Thiele of Co 
lumbus, (+. is preparing plans for factory 
to be erected on Tygart Vallev Rivet cost 


ST5.(We) 


MOTOR CARS, GARAGES, TIRES, ETC. 


Ala., Gadsden—Garagt Hollingsworth Es 
tate (E. T. Hollingsworth and others) has 
plans by A. D. Simpson for garage; @x125 
ft.: brick will be occupied by Smith & 


DuBose. 

Ark., Walnut Springs—Garage Henderson 
& Wood let contract T. J. Young to erect 
garage: 1 story: brick: 6x1 ft 
BOxS) ft 


with base- 
ment 


Macon—Garage.—Water will 


brick 


Ga Comuirs 


erect garage 

Ga., Swainsboro—Guarage, etc.—W. O. Sand- 
ers, Box 234, had plans by and let contract 
to J. C. & C. H. Sutton, Swainsboro, to 
erect 2-story building, to contain garage, 
show and stock rooms, office, etc.: cost with- 
out equipment, $4000; brick construction, tin 
roof, wood floors: electric wiring (See 
Machinery Wanted—Hardware, etc ) 
alt 





concerned tf the Manufanectarers 


Ky., Louisville—Garage.—Geo. Hoertz, %&: 
will erect brick garage to cost $3000. 

Okla., Muskogee—Automobiles.—Andersot 
Motor Sales Co., capital $5000, ineptd. by ¢ 


C. Anderson, W. W. Anderson and C. I 
Anderson 

Tern., Bristol.—A. J. Sheldon will rebuild 
garage reported burned at loss of $12,000 

Va., Kinsale—Automobiles.—Kinsale Motor 
Corp., capital $15,000, chartered; John A 
Palmer, Jr., Prest., Fleeton, Va.; R. B 
Moore, Secy.-Treas., Reedville, Va. 

Va... Warsaw—Automobiles.—Warsaw Mo 
tor Corp., capital $15,000, chartered; John A 
almer, Jr., Prest., Fleeton, Va k. M 
Moore, Secy.-Treas, Reedville, Va 


RAILWAY SHOPS, TERMINALS, 
ROUNDHOUSES, ETC. 


Va.. Portsmouth.—Seaboard Air Line Ry 
W. D. Faucette, Ch. Engr., Norfolk, Va 
decided to rebuild burned coach shops i 
Norfolk 


ROAD AND STREET WORK 


\la.. Gadsden.City will construct 2200 sq 
yds. sidewalks and 175 ft. curbs and gutters 
bids at City Clerk's office, City Hall, until 
Sept. IS; Ernest Smith, City Engr lately 
noted to issu bomeds i Sew Machinery 
Wanted—Paving, et« 

\la Rockford.—Coosa County will con 
struct 4 mi, Clisby Rd > mi. Turnpike Rd 

mi. Smith's Ferry Rd S mi, from Good 
water to Talladega county line by way of 
Mount Olive } mi. from Soceopotoy to Tal 
lapoosa county line by way of Kellyton 
bids until Sept. 19; Lofton Thomas, Judg: 
of Probate (See Machinery Wanted—Road 
Construction, } 

Ala., Vernon.—Lamar County Public High 
way Commrs, will invite bids to construct 15 
mi. road to complete route of proposed Jack 
son Highway through county. 

Ark Clarksvills Johnsen County Con 
Missloners contemplate construction of road 


from Coal Hill through Clarksville to Sebas 
tian county line 2 mi macadam esti 
mated cost $130,0% 

Ark., Little Rock.—Improvement Dist. will 
improve 50 blocks; asphalt macadam: street 
construction with concrete curb and sid 
walks; date of Opening bids not set: $52,000 
available; Engrs., Ford & McCrae, Litth 
Rock. (Lately noted under Pulaski Heights 
P. ©. Little Rock.) 

Ark., Osceola Mississippi County Com 
missiocers contemplate constructing road 
from Blytheville north toward Osceola 
mil concrete ; estimated cost $225,000, 

Fla., Macelenny.—Bauker County Comumrs 
will order election to vote on $60,000 bond 
to coustruct roads 

Fla., Ormond.—City voted bonds to cor 
struct boulevard Address The Mayor. 

Ky., Covington.—Kenton County Commrs 
let contract Zach Hedger at $22,000 to tn 
prove 4 mi, of road 

Ky., Henderson.—Henderson County Com 
missioners let contract Ed Manion of Hen 
derson to rebuild 3', mi. Smith Mills-Mor 


ganfield Rd.: cost $22,000, 
Ky., Henderson.—Henderson County, Otis 
A. Berton, Clk., let contract to E. Manion 


Ilenderson, to construct 34 mi. macadam 


road ; $24,000 available: S. H. Kimmell, Road 
Engr., Henderson. (Bids lately noted.) 

Ky Lexington.—City will construct con 
crete sidewalks, 4 ft. wide, on both sides of 


Columbla Ave from Woodland to Locust 
\ve ids opened Sept. 11; W. H. MeCor 
kle, Commr. Dept. of Public Works. (See 
Machinery Wanted—Paving.) 

Md., Baltimore State Roads Con Frank 
H. Zouck, Chron... #1 Garrett Bidg., will 
construct 5 mi, of road from end of Showel 
id. north toward Selbyville, conerete or nace 
adam, oil bound, Contract No. Wo-13, Wor 
cester County : also “ft. reinforced conecret« 


arch over Western Run along York Rd., Con 


tract No. 1-21-Br bids until Sept. 26. (See 
Machinery Wanted—Road and Bridge Con 
struction 

Md., Baltimore.—City will grade and pay 
with cement-concrete various alleys: bid 
until Sept. 2 R. M,. Cooksey, Highways 
Engr. (See Machinery Wanted—Paving. ) 
Md., Baltimore.—Board of Awards, John 
Hubert, Prest., asks bids until Sept, 27 on 
sheet asphalt, vitrified block and wood 
block paving, Contract No. 140, Lexipgtor 
and Etting Sts also sheet asphalt, vitri 
fied block paving and granite block repay 
ing, Contract No. Ml, Gay St.; R. Kelth 
Compton, Chrmn, and Consit Engr., Paving 
Com., 214 E, Lexington St. (See Machiners 


Wanted—Puaving. | 


Record ix mentioned, 
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Coffeeville.—Yalobusha County Su- 
improve 


Miss., 
pervisors voted $100,000 bonds to 
roads. 

Miss., Grenada.—Grenada County will con- 
struct 50 mi, sand-clay roads; County Su- 


pervisors, M. E. Powell, Clerk, receive bids 


until Oct. 2; amount available for total 
road construction, $100,000; Snowden & 


Hauser, Civil Engrs., Jackson, Miss.; late- 
ly noted as having surveys made by Snow- 
den & Hauser for 100 mi. of road, part of 
Jefferson Davis Highway. (See Machinery 
Wanted—Road Construction.) 

Miss., Lexington.—Holmes County Supvrs., 
Dist. No, 1, let contract to Inland Construc- 
tion Co., Candler, Okla., at $145,000, to con- 
struct 40 mi. gravel roads; contract includes 
labor and furnishing materials with ex- 
ception of gravel for surfacing and pipes for 
culverts: Stein & Harbert, Engrs., Indianola, 
Miss. (Bids noted in Aug.) 

Miss Meridian.—City let contract John E. 
Wright to construct concrete curbs and gut- 
ters on 5th and 8th Sts, and 18th and 24th 
Aves.; J. C. Watts, City Engr. 

Mo., Hartville.—Wright County voted $40,- 
000 bonds to construct roads. Address 
County Commrs. 

Mo., Joplin.—City let contract D. C. Turn- 
bull at $4394.16 to pave Joplin St. from 26th 
to 32d St. with macadam. 

Mo., Kansas City.—City let contract BE. D. 
Tyner Construction Co. to pave McGee St. 
from 15th to 20th St. with creosoted wood 
blocks. 

Mo., Marble Hill.—Bolinger County Com- 
missioners advise Manufacturers Record: 
Bond election called off; will not again be 
taken up before next spring. (Lately re- 
ported to call election on $100,000 bonds.) 

Mo., St. Louis.—City will reconstruct Lo- 
eust St. from Jefferson to Theresa Ave.; 
City, Room 315 New City Hall, receives bids 
until Sept. information from office of 
Prest., Room 326 New City Hall. (See Ma- 
chinery Wanted—Paving.) 

N. C., Asheville.—City Commrs, authorized 
improvement of 28 streets. 

N. C., High Point.—City ($50,000 bonds re- 
cently mentioned) will contract for 40,000 
sq. yds. and alternate bids on 100,000 sq. yds. 
paving; sheet asphalt, bituminous concrete, 
brick and durax block considered ; bids until 
Sept. 28; plans and specifications at office 
Arthur Lyon, City Engr., and of Anderson & 
Christie, Conslt. Engrs., Charlotte, N. C. 
(See Machinery Wanted—Paving.) 

N. C., Lenoir.—L. P. Henkel of Statesville, 
N. C., and others plan to construct: road 
between Lenoir and Blowing Rock; 22 mi.; 
concrete; width, 9 ft. along straight of way 
and 12 ft. on curves; cost $150,000. 

N. C., Morganton.—Bruce County, Quaker 
Meadow Township, votes Oct. 14 on $20,000 
roads; J. M. Brunkley, 


22 ; 


bonds to construct 
Chrmn, County Commrs, 

N. C., Morganton.—Burke County, Silver 
Township, votes Sept. 30 on bonds to con- 
struct roads. Address County Commrs. 

N. C., Winston-Salem. — Forsyth County 
Highway Commission, Jas. A. Gray, Jr., will 
let contract to construct road from Salis- 
bury Rd. to south end of Broad St., about 
1 mi, 

Okla., Blackwell.—City plans vertical fiber 
vitrified brick paving on concrete base, cost 
about $40,000; bids until Sept. 11; Street 
Improvement Districts Nos. 2 and 3; Ben- 
ham Engineering Co., Oklahoma City, Engr. 

Okla., Bartlesville. — Washington County 
will vote on bonds to construct roads. Ad- 
dress County Commrs. 

S. C., Chester—City, Z. V. Davidson 
Mayor, contemplates expenditure of $115,000 
on street paving; character, etc. not yet 
decided; Jas. Hamilton, City Engr.; H. S. 
Jaudon, Savannah, Ga., Consult. Engr. 
(Lately noted to vote on bonds.) 

Okla., Clinton.—City will pave about 15 
blocks in business district; cost about $80,- 
000; retained Benham Engineering Co., Ok- 
lahoma City, to draw plans and specifica- 
tio.s and supervise construction. 

Okla., Sand Springs.—City will construct 
asphaltic concrete pavement, cost $110,000; 
will ask bids; Benham Engineering Co., Ok- 
lahoma City, Engr. (Noted in June.) 

8S. C., Greenville.—City votes Sept. 26 on 
$63,000 bonds to pave streets. Address The 
Mayor. 

Tenn., Chapel Hill.—Turnpike Co, let con- 
tract R. A. Wilkes of Columbia, Tenn., to 
construct 6 mi. road from Chapel Hill to 
Unionville. 

Tenn., Fayetteville—Lincolp County Com- 
missioners ordered vote Oct. 7 on $450,000 
bonds to construct roads. 

Tenn., Morristown.—City let contract Mur- 


ray Construction Co., Knoxville, Tenn., to 


In writing to parties mentioned in this department, it 





pave streets in Improvement Dists. Nos. 8 
and 9, including portions of E. 3d, Henry, 2d 
and other streets; Chas. S, Stephens, Ke- 
corder. (Lately noted inviting bids.) 

Tenn., Newport.—City, Geo. F. Smith, 
official in charge, has formed improvement 
district; upon sale of bonds will probably 
expend $15,000 for asphalt pavement; has 
$5000 available for macadam paving. (Lately 
noted to pave 2 mi. streets.) 

Tex., Amarillo.—City Com. plans paving 
50 additional streets. Address The Mayor. 

Tex., El Paso.—City is considering street 
paving; to cost $130,000; City Engr. James 
Gladding has submitted estimates, including 
following: Myrtle St. from Ange to Ala- 
meda, $91,337; Dallas St. from Myrtle to 
Montana, $30,869; Chihuahua from Improve- 
ment Dist. No. 1 to Second, $8169. Address 
City Clerk. 

Tex., Mount Pleasant.—City, J. F. Wil- 
kerson, Mayor, will open bids Sept. 18 to 
construct lately-noted street paving, etc. ; 
8500 sq. yds. paving, 10 catch-basins, 2500 
cu. yds. excavation, 2000 lin. ft. sewer; H. 8. 
Wilder, Engr., Mt. Pleasant. (See Machin- 
ery Wanted—Paving.) 

Tex., Palestine.—City will construct pav- 
ing, Public Square, contemplates paving in 
residence section at cost of $25,000. Address 
City Clerk. 

Tex., Redwater.—Redwater Precinct will 


construct roads; $25,000 bonds voted. Ad- 
dress The Mayor. 
Tex., Sulphur Springs.—City is reported 


to have let contract to construct about 10 
mi. streets. Address City Clerk. 

Va., Covington.—Alleghany County Com- 
missioners voted $100,000 bonds to construct 
roads in Covington Dist. 

Va., Hopewell.—City, C. F, Camp, Mayor, 
is having specifications prepared for bids on 
street and sidewalk construction. 

Va., Newport News.—City will 
soon vote on proposed $50,000 
street and sewer improvements, 
The Mayor. 

Va., Richmond.—City 
granolithci paving on 4th 
Bolling, City Engr. 

W. Va., Broad Oaks, P. O. at Clarksburg.— 
Town contemplates voting on $18,000 bonds 
to pave streets. Address Town Clerk. 

W. Va., Charleston. — Kanawha County, 
Loudon Dist., voted $90,000 bonds to con- 
struct roads; L. C. Massey, Clerk County 
Court. (Noted in Aug.) 

W. Va., Charleston. — Kanawha County 
Court let contract Central Engineering Co., 
Charleston, W. Va., at $100,000 for construc- 
tion Kanawha and James River turnpike, 
portion on Midland Trail between Charles- 
ton and St. Albans; 3% to 5 mi.; aspbalt 
concrete with 5-in. concrete base; 40,000 cu. 
yds. excavation, 45 to 65 sq. yds. asphaltic 
concrete, necessary sewers, culverts and 
bridges. (Lately invited bids.) 

W. Va., Fayetteville.—Fayette County, Fay- 
etteville Dist., issued $600,000 bonds for road 
construction; J. K. McGrath, Mount Hope, 
W. Va., Engr.; R. J. Stegall, Clk. County 
Court. (Bonds noted voted in June.) 

W. Va., Fayetteville. — Fayette County, 
Sewell Mountain Dist. issued $175,000 bonds 
for road construction. ; T. F. Maloy, Engr., 
Landisburg, W. Va.; R. J. Stegall, Clk. 
County Court. (Bonds noted voted in June.) 

W. Va., Fayetteville. — Fayette County, 
Falls Dist., issued $175,000 bonds for road 
construction; T. F. Maloy, Landisburg, W. 
Va., Engr.; R. J. Stegall, Clk. County Court. 
(Bonds noted voted in June.) 

W. Va., Hinton.—Summer County Commrs. 
let contract S. C, Ballengee of Talcott, W. 
Va., to construct road from Talcott to For- 


probably 
bonds for 
Address 


bids for 
Chas, E. 


invites 
we..3 


est Hill Dist. line by way of Greenbrier 
Springs. 
W. Va., Lewisburg.—Greenbrier County 


Court ordered election Oct. 7 on $103,000 
bonds for road improvements. (Noted in 
Aug. as receiving bids until Aug. 31 for 
18 mi. macadam road, etc.) 

W. Va., Parkersburg.—City will construct 
1516 sq. yds. vitrified brick paving on con- 
crete base with cement filler and 313 sq. yds. 
one-course cement paving; concrete curb- 
ing; bids until Sept. 20; Frank Good, City 
Clerk. (See Machinery Wanted—Paving.) 

W. Va., Wayne.—Wayne County Commrs. 
let contract Frank Duval of West Hunting- 
ton, W. Va., at $22,560 to construct remain- 
ing mile of Piedmont Rd. between Ceredo 
and Huntington. (Call for bids lately 
noted.) 


SEWER CONSTRUCTION. 


Ala., Montgomery.—City votes Oct. 17 on 
$25,000 bonds to construct sanitary sewers. 
Address City Commrs. 


will be 





of advantage to all 


Ark., Little Rock.—Improvement Dist. 
(Pulaski Heights) will corstruct sanitary 
sewers; $50,000 available; Engrs., Ford & 
McCrae, Little Rock, (Noted in July.) 


Fla., Pensacola.—City let contract to Chas, 
A. Born, Pensacola, to construct 2200 ft. 20- 
in. terra-cotta drain at $2.10 per ft.; man- 
holes, ete.; L. Earle Thornton, City Engr. 
(Bids noted in Aug.) 


Ga., Lithonia.—City votes Oct. 12 on $35,- 
00 bonds to construct sewer system and 
water-works. Address The Mayor. 


Miss., Crystal Springs.—City will vote on 
bonds within 30 days for lately-noted sani- 
tary sewer system construction; Xavier A. 
Kramer, Conslt. Engr., Magnolia, Miss., is 
preparing preliminary plans. 





Mo., Milan.—City is preparing plans for 
sewer system; cost $25,000; E. T. Archer 
& Co., Engrs., Kansas City, Mo. 

Mo., Poplar Bluff.—St. Louis & San Fran- 
cisco R. R., F. G. Jonah, Ch. Engr., St. 
Louis, Mo., is reported as contemplating 
construction of sewers; cost $20,000. 


Okla., Commerce.—City contemplates bond 
election for sanitary sewer construction ; | 
Benham Engineering Co., Conslt. Engr., Ok- | 
lahoma City, has made estimate en system 
to cost $30,000. 


Okla., Cordell.—City sewer districts being 
organized, amounts about $40,000; $25,000 
bonds (noted voted in Aug.) to be issued; 
Benham Engineering Co., Oklahoma City, 
Conslt. Engr. 





Okla., Kusa.—City will vote on bonds to 
construct sewer system. Address The 
Mayor. 


Okla., Norman.—City voted $7000 bonds to} 
construct sewers. Address The Mayor. 


Okla., Sand Springs.—City voted $30,000 
bords for storm sewer system, to be con- 
structed in connection with paving; Ben- 
ham Ungineering Co., Oklahoma City, 
Consit. Engr.; noted in June. (See Road 
and Street Work.) 

Okla., Tulsa.—City will construct sanitary 
sewer, including laterals, connections, etc., 
in Dist. No. 24; bids opened Sept. 11; H. H. 
Wyss, City Engr. (See Machinery Wanted— 
Sewer Construction.) 

S. C., Greenville—City votes Sept. 26 on 
$25,000 bonds to extend sewers. Address 
The Mayor. 


Tex., Celina.—City, W. E. Seitz, Mayor, 


conteplates improvements to sewage dis- 
posal plant, 
Tex., Garland.—City, G. W. Crossman, 


Mayor, engaged M. Griffin O'Neill & Son, 
Dallas, Tex., to make estimate of cost of 
water-works and sewer system. 

Tex., College Station. — Agricultural & 
Mechanical College of Texas plans construc- 
tion of sewer system and sewage-pumping 


unit; G. E. Byers, Supt. Buildings and 
Grounds. 
Tex., Gainesville—City is having plans 


prepared by N. Werenskiold, Dallas, Tex., for 
sewage treatment plant, capacity 200,000 gals. 
sewage daily. 

Tex., Jacksonville—City completed re- 
modeling of sewage disposal plant and will 
let contract for improvements to another 
plant. 

Tex., Lufkin.—City, H. Davis, Mayor, con- 
templates sewage improvements, cost $4000. 
(Noted in July.) 

Tex., Mineola.—City votes Sept. 12 on $9000 
bonds to extend sewer system. Address 
The Mayor. 

Tex., Wills Point.—City let contract at 
$18,000 to Talton & Campbell, Dallas, for 
sewer system and disposal plant; Imhoff 
tank, dosing chambers, coke filters, disin- 
fecting apparatus; about 40,000 ft. 6, 8 and 
10-in. pipe. 

Tex., Wharton.—City is having plans pre- 
pared by John A. Morris, Wharton, for sew- 
age treatment plant. 

Va., Newport News.—City will probably 
soon vote on proposed $50,000 bonds for 
sewer construction and street improvements. 
Address The Mayor. 


TELEPHONE SYSTEMS 


Ark., Warren.—South Arkansas Telephone 
Co., capital $15,000, incptd. by H. Thame, D. 
A. Gates, W. J. Savage and W. J. Camp. 

Tenn., Fosterville.—Fosterville Mutual 
Home Telephone Co., incptd. to operate tele- 
phone system from Bedford into Ruther 
ford County. 

Tex., Mount Calm.—Mount Calm Telephone 
Co., capital $15,000 incptd. by J. F. Dixon, 





W. J. Shilling and B. Hillyer. 


TEXTILE MIL 


Ala., Mobile — Cotton Specialties.—Pope 
Mfg. Co., R. P. Pope, Prest., let contract tp 
E. J. Raub & Co., Mobile, for constructign 
l1-story brick building with 13,000 ag. ft. floor 
space; cost $10,000; Wetzel & March, Archts, 
Mobile; install machinery to manufacture 
cotton specialties. (Lately noted ineptg, 
with $50,000 capital.) 

Ky., Maysville—Woolen Goods.—January & 
Wood Co. was established in 1851; ineptd. 
in 1888 with $200,000 capital; reincptd. in Av- 
gust, 1916; extensive improvements begun 
last year are nearing completion. (Lately 
noted incptd. with $200,000 capital.) 


N. C., Brookford—Hosiery.—E. L. Shuford 
Hickory, N. C., will organize $10,000 company 
to establish hosiery-knitting mill; has 
3-story 50x40-ft. brick building; install 12 
knitters, 7 loopers, 18 ribbers, etc.; daily ca- 
pacity, 150 pairs hosiery; has purchased ma- 
chinery. (E. L. Shuford, Hickory, lately 
noted to build hosiery mill.) 

N. C., Charlotte—Cotton Cloth.—Highland 
Park Mfg. Co., Chas. W. Johnston, Prest., 


advises Manufacturers Record, Never any 
foundation for report; positively not to 
build any new mills at present. (Chas. 


W. Johnston and associates lately reported 
to build $1,000,000 mill.) 

N. C., Charlotte—Absorbent Cotton, ete,— 
F. D. Spencer, 1814 Winthrop Ave., may 
establish absorbent cotton and gauze mill, 
(See Machinery Wanted—Cotton Machinery.) 

N. C., Mooresville—Cotton Cloth.—Moores- 
ville Cotton Mills let contract to W. H. 
Rose, Goldsboro, N. C., for construction 
l-story 410x127 ft. spinning mill and 420x137 
ft. weaving mill; will install 10,000 spindles, 


with accompanying twisters, looms, etc.; 
purchased this machinery. (Lately noted 


increasing capital from $400,000 to $1,000,000 
for erection additional mill, etc.) 

N. C., Shelby—Hosiery.—Olive Hosiery Mfg. 
Co., capital $100,000, incptd. by S. S. Roy 
ster, D. W. Royster and H. R. Royster 


WATER-WORKS 


Fla., Havana.—Board Public Works, O. M, 
Tillis, Chrmn., asks bids until Oct. 23 to 
construct water-works and electric-light 
plant; will issue $20,000 bonds noted voted 
in May. (See Machinery Wanted—Water- 
works and Electric-light Plant.) 

Fla., Quitman.—City contemplates con- 
structing water-works. Address The Mayor. 

Ga., Damascus.—City votes Sept. 15 on 
$10,000 bonds to construct water-works and 
electric-light plant; J. D. Haddock, Mayor. 


Ga., Lithonia.—City votes Oct. 12 on $35, 
000 bonds to construct water-works ard 
sewer system. Address The Mayor. 

Ga., Macon.—Water Commrs, will acquire 
private water system in South Macon; in 
stall 7000 ft. of pipe. 

Md., Brunswick.—City, Eugene Harrison, 
Mayor, will expend $75,000 on water-works 
improvements; daily capacity 400,000 gals.; 
no buildings; construction to include wood 
stave pipe to springs, cast-iron mains and 
concrete-lined earth reservoir of 3,000,000 
gals. capacity; Engrs., Norton, Bird & 
Whitman, 1320 Munsey Bldg., Baltimore, Md. 
(Lately noted.) 

Mo., Chillicothe.—City has plans by E. E. 
Harper, 2404 E. 30th St., Kansas City, Mo.. 
for water-works and electric-light plant. 

N. C., Hickory.—City let contract W. R. 
Hart to install 8000 ft. water main on 12th 
and 15th Sts. and 6th Ave. 

Okla., Granite.—City retained Benham Eua- 
gineering Co., Oklahoma City, to make in- 
vestigations ard prepare plans and specifi- 
cations for water supply to cost about 
$25,000. 

Okla., Hollister.—City contemplates voting 
or bonds to construct water-works. Address 
The Mayor. 

Okla., Idabel.—City will improve and ex- 
tend water-works ; F. D. Taafe, Engr.; T. J. 
Bookout, City Clerk. 

Okla., Norman.—City voted $3000 bonds to 
construct water-works. Address The Mayor. 

Okla., Redrock.—City will construct water- 
works. Address The Mayor. 

Okla., Wetumka.—City contemplates ex- 
pending $40,000 to improve water system. 
Address The Mayor. 

Tenn., Knoxville.—City Com. voted to call 
election for Oct. 24 to vote on $225,000 bonds 
for water-works improvements to include 
installation of pump of from 10,000,000 to 
15,000,000 gals. daily capacity; J. R. Me 
Callie, City Engr. (Noted in Aug.) 

Tex., Abilene-—City Com. contemplates ex 
tending water system. Address The Mayor 
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WOODWORKING PLANTS 


W. Va., West Augusta—Oil Barrels and 


depot; B. Herman, Ch. Engr., M. W. & §&., 
Washington, D. C. 
S. C., Fort Lawn.—S. M. McWatters’ resi- 


Archts., 415 Hennen Bldg., New Orleans. 


(Previously noted.) 
Ss. C., Florence—Jail.—J B. McBride, 





two l-story frame dwellings; cost $3000. 


rn”) 
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— 
Tex., Beaumont. — City voted $100,000 to Ga., Americus.—U. R. and C. M. Murphy’s 3a., Cartersville — Municipal.— City has} land Trust Bldg., Baltimore, will erect 
complete water-works improvements and ex- | gin; loss $4500. plans by Edwards & Sayward, Atlanta, for bungalow. - : : 
tend water mains to various parts of ity;; Ga. Columbus.—Beehive department store,| ™unicipal building; 40x10 ft.; ordinary Md., Sparrows Point.—Frank Novak, 240) 
c. L. Scherer, City Engr.; noted in Aug. operated by Leo Loewenberz & Sos; loss construction; gravel roof; tile and wood | Harford Ave., Saltimore, purchased 210-aere 
(See Miscellaneous Construction.) about $20,000. . floors: team heat; electric lights ; bids | site Seat searows Point, including —~ ft 
Tex., Edinburg.—City Council appointed E. Ky. Carlisle—James Archdeacon, Jr.'s opened Sept. 20. Address Paul Gilreath, } = Eastern Ave., 3500 ft ptr Point 
M. Card, Edinburg, engineer to design water | .tore and residence : ‘oss $5000. Mayor. (Lately noted.) s ; nog ‘ine = it. on onnell ater one 
ification plant. : ; F ee : Md., Baltimore—Mansion.—City will re- | 2000 ft. on German Hill Rd we prove ns 
puri ; : ; La., Shreveport.—Dambly Building: Miss store ard renovate old Carroll Mansion at | organize company and erect about 300 dwell 
Tex. Garland.—City, . om W = b peg Dick Files’ residence ; Caddo Land Co. Ltd.'s Lombard & Front Sts.: bids received by ings. 
Mayor, engaged M. Griffin O'Neill & Son, | uilding, occupied as rooming house by Ed Joard of Awards, at office Richard Gwinn, Mo., Kansas City.—D. J. Miller will erect 
Dallas, Tex., to make estimate of cost of | Oby ; loss $30,000, City Register, City Hall, until Sept. 13; J. | 2 stucco-veneer dwellings ; cost $5000, 
water-works and sewer system. Md., Easton.—E. T. Warner's flour mill;] J. Byrne, Inspector of Buildings. Mo., Kansas City. F. W. Metcalf will 
Tex., Leonard.—City votes Sept. 16 on | loss $18,000. Md., Westernport—Town.—Town, Harry F.| “'°¢t 2story frame and stucco residency 
$300 bonds to construct water-works. Ad-| Mo., Jefferson City —Stock room of Central | Smith, Mayor, rejected all bids to erect ; °°S' sees, ; —" 
dress The Mayor. Broom Factory at State penitentiary; Elli- | tewn building. (Previously noted.) |: Mo., Kansas City.—E. C. Hallar wee rect 
Va., Richmond.—Administrative Board in- | ott W. Major, Gov. Miss., Clarksdale — Jail. — County, 8. F.|~ ag — Dene? TORNSERESs Cane Se 
structed Supt. Trafford of electric plant to] N, C., Roseboro. — Williams-McKeithan | Carr, Chancery Clerk, postponed erection | M®, Kansas City.—Mrs. Minnie Hurlbut 
prepare specifications for electrically-driven | Lumber Co.’s planing mill; loss $10,000 to | of addition to jail. (Lately noted.) will erect two l-story frame dwellings; cost 
pump to be added to present units at water $15,000. Miss., Gulfport—Library. — City receives esate . 
pumping station; estimated cost, $5000; E.] Okla., Chickasha.—J. B. Burton's barn; | pids until Sept. 26 to erect Carnegie library; | 0+ Kansas City.—G. H. Shidler wilt ereci 
E. Davis, Supt. Water Dept. loss $4000 to $5000. 43x51 ft.; ordinary pressed brick ; composi «story stone-veneer residence ; cost $3000. 
S. C., Camden.—Southern Ry. Freight | tion roof; cost about $10,000; Nolan & Torre, | Mo., Kansas City.—George Boden will erect 


Boxes.—Hardwood Package Co., 1428 S. Penn. 
$q., Philadelphia, Pa., advises Manufactur- 
ers Record: Have tract of timber under 
option; cannot give definite information at 
present. (Hardwood Package Co., lately 
noted to cut timber, build railroad, etc.) 


FIRE DAMAGE 
Ala., Fort Payne.—J. B. Wood's residence. 
Ark., Pine Bluff.—s. 
Frank Lyons’ apartment-house ; 
Fla., Winter Haven.—O. P. 
dence. 


J. McCarra’s store; 
loss $5000. 
Branch’'s resi- 


| 





dence and two outbuildings. 
8S. C., Johnston.—J. D. Bartley’s residence. 
Tenn., Bristol.—A. J. Sheldon’s 
loss $12,000. 


garage; 


Tex., Corsicana.—Stroud-Dockum Whole- 
sale Grocery Co.'s building; loss $35,000 to 
$40,000. 


Tex., Eldorado.—Eldorado Mercantile Co.'s 
store building; loss $14,000. 

Va., Ashland.—Charles Mallory’s store and 
residence at Ellett’s Crossing. 

Va., Trevilians.—Lee 
dwelling near Trevilians ; 


Rosson’s store ard 


loss $5000. 





BUILDING NEWS 





BUILDINGS 


APARTMENT-HOUSES 

Ga., Atlanta.—E. White will erect two 2- 
story frame apartment-houses; cost $18,300. 

Mo., Kansas City.—McCanles Realty Co. 
will erect three flats; 3-stories; 6 suites; 
brick ; cost $45,000. 

Mo., Karsas City.—Thomas Gant will erect 
2-story brick flat; cost $7000. 

Mo., Kansas City.—Charles 
erect apartment-house ; 4 suites ; 
$8500. 

Tenn., Memphis.—J. A. 
apartment-house; 2 stories; 
2 rooms; cost $10,000. 

Tex., Dallas.—J. O. Crabtree will erect two- 
story apartment-house; cost $16,000. 

Va., Newport News.—A. F. & A. M. opens 
bids Sept. 14 to erect Masonic Temple and 
apartment building. (See Association and 
Fraternal.) 


Miner will 
brick; cost 


Holley will erect 
brick veneer; 


Va., Norfolk—L. H. Lowery, Law Bildg., 
will erect apartment-house; 15 suites; 
brick; 65x88 ft.; ordinary construction; 


gravel roof; wood floors; steam heat; bids 
received through Philip B. Moser, Archt., 
414 Dickson Bldg., Norfolk, until Sept. 12; 
plans at Builders’ Exchange. 


ASSOCIATION AND FRATERNAL 


Tex., Brownwood.—B. P. O. E. has plans 
by L. Harrington Co., San Antonio, for 
lodge building; 2 stories; 42x120 ft.; brick; 
gravel roof; pine and maple floors; metal 
awnings ; metal lath and plaster partitions ; 
Mosaic tiling. Address Brooke Smith. 

Tex., Yoakum.—Masoniec Building Associa- 
tion, Inc., has plans by J. Henry Yentzen, 
Yoakum, for store and lodge building; or- 
dinary brick; 50x100 ft.; composition roof; 
wood floors; cost $15,000; bids opened Sept. 
ll. Address Archt. (Lately noted.) 


Va., Newport News.—A. F. & A. M. re- 
ceive bids through Ferguson, Calrow & 
Wrenn, Archts., Virginia National Bank 


Bldg., Norfolk, until Sept. 14 to erect Ma- 

sonic Temple and apartment building ; 50x70x 
5x100 ft.; brick and terra-cotta; Barrett 

specification roof; wood floors; steam heat; 

steel beams and columns; cost $50,000. (Pre- 

viously noted.) 


BANK AND OFFICE 


Hamilton will 
at Armour & 


Fla., Jacksonville—J. J. 
erect office and cattle pens 
Co.'s factory ; cost $13,000. 

Ga., Atlanta.—Gude & Co., Atlanta, have | 
tentative plans for arcade building or site | 


In writing te 


parties mentioned tn 


PROPOSED 


2-8 Peachtree St., owned by Flynn Estate ; 
6 stories cost about $500,000. 

Ga., Tifton.—Dr, N. Peterson, 
and others will erect office 
building at Love Ave. and 
department store on first floor ; offices above ; 
brick and iron construction. 

La., Shreveport.—E. A. Frost and others 
are having plans prepared for l-story office 
building. 

Md., Baltimore.—Merchants-Mechanics Na- 
tional Bank, South and Water Sts., has 


ten McLeod, 
and business 
Second St.; 





plans by Parker, Thomas & Rice, Union 
Trust Bldg., Baltimore, for 2-story brick 
addition 20x12 ft.; also interior remodeling | 
of present structure to provide banking 
quarters for entire first floor, offices on 
upper floor, etc. ; reported cost $50,000. (Pre- | 
viously noted.) 

Okla., Sapulpa.—First National Bank is 
having plans prepared by W. M. Griffith & 
Sapulpa, for 3-story bank building; 
electric fixtures. 

Okla., Tulsa.—Sinclair Oil & Gas Co. has 
plans by C. K, Birdsall, 1002 Commerce 
Bldg., Kansas City, Mo., for store and office 
building; 140x72 ft.; 8 stories: reinforced 
concrete ; tar, gravel and tile roof; gypsum 
floor blocks; vacuum (2-pipe) heating 
tem; cement sidewalks; cost $225,000; 2 ele- 
vators about $8500; bids opened about Oct. 1. 
Address Archt. (Lately noted.) 

Tex., Paris.—City National Bank 
bids Sept. 12 to erect bank and office build- 
ing; plans at office of Curtis, Broad & Light- 
foot, Paris, and Lang & Witchell, Dallas, 


Archts. 
CHURCHES 


Fla., Avon Park.—First Baptist Church is 
having plans prepared by Bryan & Poteet, 


Sons, 


sys- 


opens 


Lakeland, Fla., for building; cost $3500; 
plans ready about Oct. 1. 
Fla., Fort Pierce.—Methodist Church will 


erect $20,000 building. Address The Pastor. 

Ga., Fort Valley.—Methodist Church will 
erect $15,000 annex to building. Address 
The Pastor. 

Ky., Louisville.—Virginia Avenue Baptist 
Church will erect brick building; cost $5000. 
Address The Paster. 

Okla., Laverne.—Methodist Church will 
erect parsonage. Address The Pastor. 

Tenn., Memphis.—Greek Orthodox Church, 
Rev. Constantine Liacopulos, Pastor, will 
erect building; cost about $15,000. 


CITY AND COUNTY 








Ala., Montgomery—City Hall.—City votes 
Oct. 17 on $250,000 bonds for city hall. Ad-j 


dress The Mayor. (Lately noted.) 


this department, it will be 


of advantage to 


County Supvr., receives bids until Sept, 21 
(extended date), to erect brick and concrete 
jail; plans and specifications at office W. J. 
Wilkins & Co., Archts., Williamson Bldg., 
Florence (Lately noted.) 


Va., Petersburg—Convention Hall and Ar 
mory.—City plans to erect convention hall 
and armory. Address The Mayor. 

Va., Richmond—Storchouse.—John E. But- 


ler, Building Inspector, Room 316, City Hall, 
opened bids to erect city storehouse ; 42,200 
sq. ft., to include garage for 28 automobiles ; 
City Engr.’s Dept., gas works, electrical and 
water departments; 68x225 ft.; 45 ft. high; 
3 storie brick and concrete; fireproof; 
5-ply slag on concrete slab roof; reinforced 
floors; slag and tin roof; electric 
cost $45,000 ; two electric elevators 
$10,000; John T. Wilson & Co., Rich- 
mond, lowest bidder at $58,377; Carneal 
& Johnston, Archts., Chamber of 
merce Bldg., Richmond., will probably revise 


concrete 
lights ; 
about 

is 


707 Com- 


plans. (Lately noted.) 
COURTHOUSES 
Fla., St. Augustine.—St. Johns County 


Commrs. receive plans, specifications and 
estimate of cost, through County Clerk until 
Oct. 15 for repairs to burned courthouse. 


DWELLINGS 


Ala., Birmingham.—W. M. 
Avenue A, will open bids about 
erect residence; brick veneer; 
cost $15,000. (Lately noted.) 

Ark., Little Rock.—D. D. Terry will expend 
$5000 to remodel residence. 

Ark., Little Rock.—Mrs. Pearl Pepin has 
plans by John P. Almand, 1109 State Bank 
Bldg., Little Rock, for residence ; 
brick veneer; slate gravel composition roof ; 
Sept. 7; $3000. (Lately 


1501 
to 
roof; 


Cosby, 
Oct. 1 
tile 


6 rooms; 
bids opened cost 
noted.) 

Fla., Jacksonville.—G. W. 8. Bell will erect 
2-story frame dwelling; cost $3000. 

Fla., Jacksonville.—G. M. Co. 
erect 2-story frame residence; cost $7400. 


toyd will 


Fla., Sarasota,—RBeresford Prior will erect 
residence. 


Fla., Sarasota.—Chas, Gross, Chicago, will 





erect 2-story stucco residence on Sarasota 
tay; A. C. Price, Archt., construction b 

gun, 

Ga., Atlanta.—J. E. DeMars, 522 Grant 
Bidg., wiil erect lately-noted residence; 6 
rooms, bath and basement; brick vencer; 
shingle roof; cost $2500; hot-air furnace, 
$135; plans and construction by owner. | 
(See Machinery Wanted—Building Ma 

terials.) 

Ky., Louisville.—W. C. Beatty will erect 


4 frame dwellings at 3519-3521 W. 

St. and S42 and 848 Midway St.; cost $8100. 
Md., Baltimore.—G. F. Buchholtz, 321 W. 

Monument St., has plans by J. R. Forsythe, 


232 St. Paul St., Baltimore, for residence; 
38x55 ft.; cost $6000; owner taking sub bids. 
Md., Baltimore.—Chas. E. Litzinger has 


plans by F. E. Beall, 306 St. Paul St., Balti- 
more, for twelve 2-story dwellings at Park 
Drive and Remington Ave.; ten 13.8x46 ft., 
one 14.8x55 ft., one 13.9x50 ft.; steam or hot- 
water heat; cost $20,000 to $30,000; corstruc- 
tion by owner. 

Md., Baltimore.—Dr. Thomas Brown has 
plans by L. H. Fowler, 347 N. Charles St., 
Baltimore, for residence at Guilford; hollow 
tile-stucco; slate roof; concrete foundation ; 
Willard E. Harn Co., 213 N. Calvert St., 
Baltimore, lowest bidder. 

Md., Pikesville.—John C. Smith, 908 Mary- 


Madison‘ 











Mo., Kansas City.—E. V. Mittong will 
erect four 1%-story frame dwellings; cost 
$9800. 


Max Morris will erect 
cost $8000 


Mo., Kansas City. 
two stucco-veneer residences: 


Mo., Kansas City.—J. T. Johnsor will 
erect residence ; 2 stories; stucco; cost $3000 

Mo., Kansas City.—Zurn Building & In 
vestment Co. will erect duplex residence 
24x56%% ft.; frame and stucco veneer; shingk 
roof; hot-water heat; cost $7000; plans and 
construction by owner. (Lately noted.) 

N. C., Raleigh.—A. F. Guirkin, 1302 Hilis 
boro St. will erect five dwellirgs, lately 


noted; 6 to 9 rooms; frame; slate roof; oak 
floors ; heat; electric lights; 
$3000. Machinery Wanted—Heating 


Flooring ; Electric Fixtures.) 


steam cost 


(See 


Okla., Ardmore. 
to replace 


-Harry Crockett will erect 
residence burned structure. 
Okla., Ardmore.—Mrs. Bertha Whiteman 
will rebuild burned residence. 
Okla., 


2-story, 


John 8S. Owens will erect 
to replace burned 


Ardmore 
10-room 
structure, 

Okla., Ardmore 
residence to replace 


residence 


Jobn Whiteman will erect 
burned structure. 


Okla., Muskogee.—C. C. Hultquist will erect 
$20,000 residence electric lights. 

Okla., Tulsa.—R. W. Tucker has plans by 
John V. Starr, Tulsa, for residence; hard 


wood trim and floors; hot blast heating sys 


tem; bungalow type; bids being received 
cost $4000, 
Ss. C., Charleston.—Mrs, Harriet B. Tucker 


receives bids through Todd, Simons & Todd 


Archts., 63 Broad St., until Sept. 14 to re 
model residence; plans and specifications at 
office architects. 

Tenn., Bristol Clifton Pendleton °w'll 
erect brick bungalow 

Tenn., Newport.—Mrs. D. 8. Robinson wil! 
erect 2-story brick-veneer bungalow: J. W 
Lee, Archt., Newport. 

Tenn., Dunlap Ss. B. Wilson, Cashier 
Sequatchie County Bank, will erect resi 
dence in West Dunlap to cost several thous 


and dollars. 
Tenn., Nashville 
erect brick-venecer 


Tex., Brenham.—H, F 


Geo. I. Waddey, IJr., will 
$3200 


Wehmeyer has plan 


bungalow: cost 


by M. M. Ginn for residence; stories 
brick veneer colonial design; cost about 
S12.400 
Tex., Denton.—J. P. Sites will erect resi 
dence, 
Tex., El Paso.—Max Weiler, owner of 


Alamogordo Marble Quarries will erect mar 
ble in Austin Terrace; 2 stories 
14 rooms; colonial style; cost $60,000. 


Tex., Pleasanton.—J. K 


residence 


Lawhon will erect 


residence on Lawhon estate. 

Tex., Panhandle.—D. C. Stone has plans 
by C. Risser & Co., Amarillo, Tex., for resi 
dence; 7 rooms; frame; edge grain pine 


flooring; electric fixtures: 
chase materials; cost $3500. 
Tex., Paris—J. B. Shelton will 


story brick veneer residence; cost $8700. 


owner will pur 
erect 2 


Tex., Quanah.—Dewitt T. Haden has plans 
by Field & Clarkson, Wichita Falls, to erect 
2-story residence; tapestry brick; tile roof 
oak floors; furnace heat; cost $15,000. 

Tex., San Angelo.—S. H. 
7-room residence. 

Va., Richmond.—Thomas E. W. Launder 
will erect 2-story brick dwelling; cost $7500. 

Va., Richmord.—W. T. Torrence will erect 
2-story brick dwelling; cost $7000. 

Va., Richmond.—P, J. Beattie will erect 
2 semi-detached 2-story brick dwellings 
Duval alley 


Jones will erect 


or 


concerned tf the Manufacturers Record tse mentioned. 
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Va., Richmond.—Virginia Realty 
struction Co. will erect two 2-story brick 
dwellings on Ashland St.; also four brick 
sarages in rear 219 N. Boulevard; cost $4000. 


Va., Richmond.—R. F. Childress will erect 
»story frame dwelling: cost $000 

Ww. Va Parkersburg. Mrs Virginia 
Wright will crect bungalow. 

W. Va., Point Pleasant.—Rush Burnside 


will erect residence, 


GOVERNMENT AND STATE 

Ky., Frankfort—Capitel.—State Sinking 
Fund Commission will probably let contract 
at $4370 to Capital Lumber & Manufacturing 
o., Frankfort, for repairs to and installing 
heating plant in capitol. 


HOSPITALS, SANITARIUMS, ETC. 


Misx., 
(KM) 


Ellisville.—Jones Courty voted $20,- 
for South Mississippi Charity 
Address County Commrs. 

Pitt County 
$50.000 hospital. 


bonds 

Hospital. 
i. Sas 

erection of 


votes Dee, 
Address 


Greenville 
9 on 
County Commrs. 
Ss. C., Greenville, 
Sept., 26 


City, C, S. Webb, Mayor, 
votes $60,000 to supple- 
ment $40,000 already available to erect hospi 


on bonds 


tal, (Lately noted.) 
Tex., Snyder.—Company organized with R, 
«i. Davenport, Prest., and H. E. Rosser, 


Secy., plans to erect sanitarium. 


Tex., Temple.—Colored Baptist Church 
purchased site and plans to erect sanitarium ; 
tev. Mr. Wilson, Pastor. 

W. Va., Terra Alta.—State Board of Con 
trol, Jas, S. Lakin, Prest., Charleston, re 
jected all bids to erect tuberculosis sani 
turium; will have plans revised and ask 
for new bids. (Lately noted.) 


HOTELS 
Fla., Jacksonville.—Hotel Jackson, Jou G, 
Haydock, Mer., will interior 
building ; install furniture, ete. 


remodel of 


Fla., Sarasota.—A. L. Hough, 519-22 Wash 
ington Loan and Trust Bldg., Washington, 
I). C., and others are interested in erecting 


31,000,000 hotel; work to begin at once. 


Chas. G, 
install 
for tile 


Seminole, 
building ; 
contract 


Fla., Seminole,—Hotel 
lmy., Mer., will 
fixtures > repaper, 
floors for parlors. 

Okla., Henryetta.—J. H. Campbell 
plans by John V. Starr, Tulsa, for addition 
to Hotel Georgian: day labor; cost $10,000; 
owner will purchase materials. 


improve 
let 


ete. 


has 


Tenn., Newport.—Herbert E. Fine and oth- 


ers plan to erect 60-room hotel at Carson 
Springs 
MISCELLANEOUS 
Ark., Little Rock—Clubhouse.—F. bh. T, 
Hollenberg will erect clubhouse for Pulaski 
County Boys’ Club; J. 8. Maloney and W. 


kk. Woodruff are interested, 


Fla., Jacksonville—Cattle Pens.—J. J. Ham- 


ilton will erect cattle pens at Armour & 
Coos tactory. (See Bank and Office.) 
Okla., Nowatu—Fair.—Nowata Retail Mer- 


chants Assn. will erect building for Nowata 
County Free Fair; 50x100 ft. 

Okla., Muskogee—Barn.—F. <A. Gillespie 
has plans by John V. Starr, Tulsa, for barn; 
H4x165 ft.; concrete; composition roof. 


Tex., Corsicana—Clubhouse.—Fish Tank 
No. 2, Fishing and Hunting Club, will erect 


clubhouse. 


RAILWAY STATIONS, SHEDS, ETC. 


Fla., Lake Wales.—Atlantic Coast Line R. 
K., J. BE. Willoughby, Ch. Engr., Wilmington, 


» <. 
station. 


will erect 25-ft, addition to freight 
Tex., Austin.—St. Louis, Iron Mountain & 
Southern Ry., E. A, Hadley, Ch. Engr., St. 


Louis, will erect depot; 18x60 ft. 


SCHOOLS 


la.. Mufaula.—City votes Sept. ls on $15,- 
improvements: Frank Lockwood, 
Ala (Previously 


i) school 
Archt., 
noted, ) 


Montgomery, 


Ala., Montgomery.—City votes Oct. 17 on 
$25,000 bonds for school buildings and im- 
provements. Address The Mayor. 

Ark., Center Point.—School Board will 
erect school building: J. J. Roberts, Princ. 

Ark., Monette.—Hancock Dist. School 
Board, Thos. Riddle, Chrmn., will soon let 


contract to erect frame school. 
Fia., Myakka City.—Manatee County School 
Roard, Bradentawn, Fla., has plans by A. 


& Con- | 


erect business building; 50x60 ft.; brick on 


stories; 4 rooms; tin or sheet iron roof; 
cost $5000. (Lately noted.) 
Fla., Ellenton.—School Board has plans 


by A, C. Price, Sarasota, Fla., for school; 
ordinary construction ; brick; heating plant; 
cost $18,000. Address Archt. 

Miss., 


School 


Consolidated 
on bonds for 
School Trustees. 


— Kewanee 
Sept. 30 


Kewanee. 
Dist. votes 
Address Dist. 

Miss., Summit.—Pike County School Board, 
Magnolia, Miss., ix reported to have selected 
Godbold Wells as location for proposed ag 
ricultural high school. 


school. 





Nora 


» 


Board of Education, 
Johnson, Secy., receives bids until Sept. 
to erect two grade schools; J. H..Felt & 
Co., Archts., 800 Grar.d Avenue Temple, Kan 
sas City, Mo. 

Mo., Mercer.—Mercer Dist. School Trustees, 
W. H. Lowry, Secy., receive bids until Sept. 
11 to erect school: plans and specifications 


Mo., Carthage. 


at office David G. Fisher Architect Co., 
Davenport, lowa. 
Okla., Holdenville.—Schoo] Board is hav 


ing plans prepared for school building. 
Okla., Wann.—School Dist. No. 7, C. C. 
Fitzsimmons, Clk., will erect school; G. A. 
Henderson, Archt., Coffeyville, Kan. 


S. C., Gaffney.—Limestone College, Dr. 
Lee Davis Lodge, Prest., will erect library 
building, science hall, music hall and gym 
nasium; R. C. Black, landscape gardner, 
Gaffney, prepared plans and is supervising 
work on college campus including quarter 
of mile lake: sand-clay and graveled walks 
and drives. 

Tenn., Murfreesboro.—City votes Sept. 18 
on $75,000 bonds to erect high school and two 
grammar schools; G. B. Giltner, Mayor. 

Tex., Cedar Hill.—Bear Creek Dist. School 
Board will erect 1-story school; bids opened 
Sept. 7; Address Tom Chester, Cedar Hill, 
Route No. 1. 


Tex., Dunn.—Dunn School Dist. Trustees 
will erect additional story to building. 
Tex., Houston.—Harris County Commrs. 


plan to include $67,500 appropriation in 1916- 
17 budget for fireproof brick building for 
Harris County School for Girls at Bellaire. 

Tex., Marlin.—School Board is having 
plans prepared by C. D. Hill & Co., Dallas, 
for high school; cost $60,000. 

Tex., Polytechnic.—City Commission 
dered yote Sept. 30 on $20,000 bonds to erect 
school; 2 stories; fireproof: mill construc- 
tion; yellow pine floors; jacketed stoves; 


or- 


city lighting; Taylor & Leake, Archbts., 
Paris, Tex. (Lately noted.) 

Tex., Swenson.—Swenson Dist. School 
Board will erect 2-story school building. Ad- 
dress C. E. Brannan. 

W. Va., Grafton.—School Board, W. M. 


Feltner, Secy., receives bids until Sept. 16 
to erect 3-room school at Wendel; plans and 
specifications at H. C. Davis’ store, Simp 
son, W. Va., and office W. M. Feltner, Graf- 
tor, Route No. 8. 

W. Va., Morgantown.—State Board of Con- 


trol, Jas. S. Lakin, Prest., Charleston, W. 
Va., Opens bids about Nov. 1 to erect dormi- 
tory, 220x438 ft., and agricultural building, 
188x64 ft., at West Virginia University; 


brick, stone and terra-cotta; slate and slag 
roof; concrete, tile and wood floors; electric 
and gas lighting: steam heat; cost $300,000; 
Paul A. Davis, 3rd, Archt., 1713 Sansom St., 
Philadelphia. Address Jas. S. Lakin 
(Previously noted.) 


as 


above. 


STORES 
Ark., Decatur.—C. L. Miller will erect con- 
crete business building. 


Ark., Little Rock.—Alex. M. Keith will re- 
model 2-story brick store building at 400-02 
Main St.; cost $10,000, 

Fla., High Springs.—W. C. Summers will 


concrete foundation; electroid rubber roof- 
ing: yellow pine floors; ordinary wood 
heaters ; cost $3500 to $4000; electric lights: 
plans and construction by owner. 


Fla., Jacksonville.—R. Buffalow will erect 
brick addition to building at First St. and 


Atlantic Coast Line Ry.; cost $8000. 
Ga., Atlanta.—Henry S. Jackson has plans 


by A. Ten Eyek Brown, Forsyth Bldg., At- 
lanta, for store and loft building at 191 
Peachtree St.; mill construction; composi- 
tion roof: wooed floor; low-pressure steam 


automobile lift; bids 
(Noted in July.) 


heat (public service) : 
opened about Sept. 15. 


Ga., Tifton.—Dr. N. Peterson and others 
will erect store and office building (See 
Bank and Office.) 

Okla., Clinton.—T. D. Turner & Co. will 





. Price, Sarasota, Fla for school: 2 


erect brick and concrete business building. 


Okla., 
l-story store building on Boulder 
Fourth Sts.; 100x100 ft.; plans 10-story 
structure later. 

Okla., Tulsa.—Sineclair Oil & Gas Co. will 
erect store and office building. (See Bank 
& Office.) 

Okla., Weatherford.—C. A. Thacker will 


erect brick business building. 

Tenn., Chattanooga.—J. T. Lupton will ex 
perd $3000 for repairs to building on Market 
St. 

TVenn., Shelbyville.—J. B. 
store building at Main and Lane 

Tex., Childress. —Dr. J. W. Albert 
erect brick business building to be occupied 
by Gray & Sloan. 


will erect 
Sts. 


Marsh 


will 


Tex., Dallas.—Frank Witchell is reported 
to expend $8000 to reconstruct front of build 
ing. 

Tex., Paris.—Wortham & Collins will erect 
2-story brick business building; cost about 
$16,000, 

Tex., Tyler.—Dr. Goodman has plans by 


Bothwell & Shaw, Tyler, to remodel 2-story 
business building; 60x100 ft.: brick: archi- 
tects will purchase materials. 

Va., Newport News.—M. 0. 
erect brick store building. 

Va., Richmond.—M. '. 
on site at Twelfth and 
erect: 2-story department 

Hutzler & Co. +: 68x ft.: eost $20,000, 


Lackey will 
Burke has 
Hull Sts.; plans to 


store occu- 


option 


to be 


pied by 


$410,000; vapor heat, $30%; electric lights, 


$1000. (Lately noted.) 
Fla., Miami.—Dr. Carleton Vaughan, Fort 
Dallas Park, Miami, let contract to W. FE. 


Martin, Miami, to erect apartment-house ; 


32x61.6 ft.; reinforced concrete and hollow 
tile: composition flat roof with tile trim- 
mings ; wood floors; city electric lights; cost 


$10,000: August Geiger, Archt., Townley 


Bidg., Miami. (Lately noted.) 

Fla., St. Petersburg.—C. R. Reese let con 
tract to Beard-French Co., St. Petersburg, 
to erect apartment-house; 2. stories; 4 
suites ; completion in 6 weeks 


ASSOCIATION AND FRATERNAL 


Ga., Columbus.—Rose Hill Lodge No, 480, 
I. O. O. F. let contract to Butts Lumber Co., 
Columbus, to erect lodge building; 3 stories ; 
40x75 ft.; metal roof; concrete floors ; Chas. 
F. Hickman, Archt., Columbus. Address T. 
Hicks Fort, Bldg. Co. (Lately 
noted.) 


member of 


BANK AND OFFICE | 


Ky., Covington.—German Mutual Fire In- 
surance Co., 625 Madison Ave., let contract 


to John J. Craig, Covington, to erect store 
ard office building ; 3 stories ; concrete ; com- 
position roof; wood and terrazzo floors; 
$90,000: Samuel Hannaford & Sons, 


Cincinnati. (Lately noted.) 


cost 
Archts., 
Md., Baltimore.—Western Maryland Dairy 
Co. let contract to G. Walter Tovell, Eutaw 
and MecCulloh Sts., Baltimore, to erect office 
building at Linden Ave. and Dolphin St.: 2 
24x150 ft. : 


stories : stucco, 


Tex., Dallas.—J. C. O'Connor Estate (L. A. 


Pires and E. ©. Tenison, representatives) 
let following contracts to erect building at 
1303 Main St. for Dallas Trust & Savings 
Bank: At $81,000 to Watson Co., general 
contract; Hamilton Co., heating: Harry 
Kabn, plumbing, all of Dallas; Otis Elevator 


New York, to install elevator; struc- 
ture to be 3 stories and basement: exterior 
medium ivory polychromic terra-cotta; fire- 
proof; cost, including fixtures, vault lining 
and doors, which are to be let later, $100,000; 
Hubbell & Greene, Archts., Dallas. (Lately 
noted.) 


Co., 


Va., Harrisonburg.—People’s Bank let con- 





tract to E. W. Minter Co., 115 Broadway, 

New York, to erect building: 5 stories ; high- | 
speed electric elevator; Indiana limestone | 
and face brick; Alfred C. Bossom, Archt., | 
366 Fifth Ave New York (Previously | 
noted.) | 





| 


Tulsa.—J. J. Culbertson will se Fred. G. Nixon-Nirdlinger Co., Philadelphig 
and ; and others; leased Victoria Theater and wi 


|} expend $20,000 to $25,000 to remodel: nlargy 
| stage; install new seats: remodel interjo, 
and exterior. 

Mo., Joplin.—Frank H. Braecle Chas 
Turner, Dr. C. M. Balsley, and others wi 


| Orgarize company and enlarge Royal Theg 


| ter to provide seating capacity Of 1500: easy 
$35,000), 

Tenn., Chattanooga.—Signal Amusement 
Co. will remodel Alcazar Theater: rebuily 


auditorium; increase seating capacity 


1150; construction begins in about 2 weeks 


WAREHOUSES 


Fla., Manatee.—Wilson & Toomer will ereer 
fertilizer warehouse. 

N. ¢., Durham.—E. G. Davis will erect 
warehouse to be occupied by L. R. Carter 

Tex... Dallas.—Louis Blaylock will eree 


at 2022 Jackson St. for Willard 
Storage Battery Co. of Texas, ineptd. with 
$20,000 capital: 50x150 ft. ; completion by Noy 


location 2120 Main St 


warehouse 


Ll: temporary 


Houston.—Sanders & Co. will erect 


cost $3000. 


Tex., 


cotton sheds: 


Tex., Wichita Falls.—Wichita Valley Re 
finery Co. will erect barrel warehouse 
brick ; 36x72 ft.; fireproof. 

Va.. Richmond.—D, Moschetti will erect 2 


stery brick store building. 

THEATERS Va., Richmond.—J. G. MeCrory Co... New 
Md... Laltimere.—Nixon Victoria Theater York, is reported to erect building at 1th 

Co. will be ineptd. with $50,000 capital by ind Hull Sts. 

| 
APARTMENT-HOUSES CHURCHES 

Lb. ©., Washington.—W. S. Minnix has Ark., Latesyille.—Episcopal Church _ let 
plans by and let contract to A. C. Minnix, | contract to Wm. Bingle, Newport, Ark., to 
1416 F St. N. W., Washington, to erect apart- | erect building: 54x98 ft.; broken ashler and 
ment-house ; 35x142.5 ft.; brick and concrete: | limestone; slate roof; concrete and pin 
reinforced concrete and slag roof; combina- floors; electric lights; cost $16,000; hot 
tion reinforced concrete and tile floors; cost water heat, $1200; Chas. L. Thompson 


Archt., Little Rock, Ark. 


Ark., Corning.—Methodist Episcopal Church 


let contract to Tomlinson & Hale, Heber 
Springs, Ark., to erect building; brick 
metal shingle roof; double wood floors ; elec 
tric lights; cost $12,000; steam heat, about 


$1200 ; concrete sidewalks, $150: FE. M. Weems 
Archt., Paragould, Ark. (Lately noted.) 


Ark., Pottsville.—Associate Reformed Pres 
byterian Church let contract to C. B. Wil 
kins, Atkins, Ark., to erect $6500 building. 


Ark., Walnut Ridge.—Presbyterian Church 
let contract to T. I. Young, to erect build 
ing: brick; cost $5000; John P. Almand., 
Archt., .Little Rock, Rev. G. C. Currie, 
Pastor. (Previously noted.) 

Mo., St. Churel, 
Ave., 


bast 


Louis.—Calvary Baptist 
Rev. J, N. Wynn, pastor, 5014 Alcott 
will erect chapel; brick; 40x64 ft. ; 
ment; auditorium, 40x40 ft.: stone and brick 
roof; pine and hardwood floors 
heat; electric lights: $5000 ; con 
walks $50: J. M. Pendleton, Archt 
Bros., Contrs., both of St. Louis 
Charlotte.—First Presbyterial 
Church let contract to Blythe & Isenhouw 
Charlotte, to erect Sunday-school building: 
60x60 ft.: brick and wood; slate roof; wood 
J. M. McMichael, Archt 
Address Contrs. (Lately noted.) 
Tenn., Nashville.—Woodland Presbyterian 
Church let contract to J. W. Patrick & Co. 
300% Church St., Nashville, to erect build 


shingle 
steam cost 
crete 

Murch 


N. C,, 


floors ; cost $35,000: 


Charlotte. 


ing; stone veneer: S80x132 ft.;- slate and 
tile roof: oak floors: steam heat: indirect 
electric lighting: cost $50,000: CC. K. Colley 
Archt., 33-40 Life & Casualty Bldg., Nash 
ville. (Noted in July.) 

Tex., Denton.—First Baptist Church, Rev 
I. H. Watkins, pastor, let contract to Over 
all & Naugle, Denton, to erect parsonagt 
cost $3000, 


Tex., Sulphur Springs.—Methodist Cburel 
let contract to Jno. Westbrook, to erect 
building $36.00. Address The Pastor 


cost 


CITY AND COUNTY 


Tex Dallas — Comfort Stations Park 
Leard let contract to J. W. Bryan, Dallas 
to erect public comfort stations in Ekal 
and Cliff parks; cost $4000; wiring contract 
let to J. W. Johnson, Dallas (Latels 
noted.) 

Tex., Loustoun—Shelter House.—City le! 
contract to Ness & Tellepson, Houston, t 
erect shelter house it Flizabeth Raldwit 


Park cost $3400 


In writing to parties mentioned in this departmeut, it will be of ndvwantage to all concerned if the Mannfacturers Record ix mentioned 
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COURTHOUSES Tex., Paris.—Mrs. C. M. Pettus let contract ' Cambridge, to erect schools in East Cam-| Okla., Ringling. —F, E. Fagerquist let con 
. ny to C. G. Caviness, Paris, to erect residence; | bridge and on Peach Blossom St.; 85x45 ft. | tract to Adams & Fudge, to erect store build 
Tex., Wichita Falls.—Lisle Dunning Con- 9 stories; § rooms; frame; 28x35 ft.; tap-| and 54x37 ft.; brick; slag roof; wood floors; | iug; 25x100 ft stories; brick, tar and 
struction Co., Oklahoma City, general con- estry brick; tin shingles; yellow pine floors; | steam heat; electric lights; cost $18,000; | sravel roof; concrete floors; gas heating and 
tractor to erect courthouse, let following gas and electric fixtures; cost $3500; con-| Wallace E. Hance, Archt. Address Contract- | lighting; plans by owner, (Lately noted 
séditional sub-contracts: A. E. a or tractor will purchase materials; Geiger,| ors. (Previously noted.) Tenn., Memphis.—Mrs. Irene R. Turley let 
ir thy digg ccranmg Batis = * Faught & Macklin, Archts., Paris. (Pre-| N. ¢., Ahoskie—School Board let contract | coutract to R. F. Creson, Builders’ Ex 
pestering: Huge se pron vente on “9 viously noted.) to M. R. Herring, Winton, N. C., to erect | charge, Memphis, to erect 2-story brick and 
on ae ay ’ + a & W. Va., Martinsburg.—Dwight Sprinkle let ! high-school auditorium building; brick con- | marble front building on Gaston Hotel site 
Marksol chita Falls and Sanguine = : : 
Clark . pe ? ? il _ t ae re 800x200 contract to George Keyton to erect resi-, story; brick and concrete; asbestos shingle | cost about $20,000; construction begins about 
Staats, Fort oe Me = " oa "s brick dence in Boyd Ave. : roof; tile floors; electric lights; cost $25,000; | Oct. 1; Chas. O. Pfeil, Archt., Tennesses 
ft.; 3 stories; reinforced concrete, brick, ; . et ; a ss " . | Penet Ride iain 
stone and terra-cotta; fireproof; concrete | W. Va., Parkersburg.—Mrs. Sophia Poole 4 a4 ee ) a = — ray = , . 
Jab floors: tile roof; vacuum steam heat, let contract to R. L. Brown, Parkersburg, ‘ _ y noted. ’ Tenn., Memphis E) is- Jones Co, let con 
Oth ontracts previously noted.) = erect 3-story brick residence; 44x140 ft. ; N. C., Durham.—Durham County Board of | tract to E. Abele, Memphis, to remodel build 
ce Madi » e tv Cc _ | cost $30,000; R. H. Adair, Archt., Parkers- | Education, C. W. Massey, Supt., let contract | ing on N. Court St cost $10,000; G. M, 
W. Vs ee ee eee burg. to A. C. Hamilton, Durham, to erect school | Shaw & Co., Archts., Memphis (Latels 
let contract to Minotti & Bennett, Danville, : . os . a an 
, : “an at Reservoir; 2 rooms; completion Nov, 1. | noted.) 
W. to erect courthouse; stone (in Lately noted.) T , 
ported) construction; cost $98,000; H. Rus GOVERNMENT AND STATE (Lately noted. , ies ——— = - sen “ contract 
; | 3 i. Cy -ndersonville.—S 5 ti to J. B. and L. E oody, Memphis, to erect 
Warne, Archt., Charleston, W. V: voteS{ Ga, Macon—Postoffice.—Algernon Blair, N. C., Hende rsonville chool Board le ries a ") I 
f “i bonds f rthouse contract to Allard Case, Hendersorville, to | store and dwelling; 2 stories; 5 room 
sept ) on 9 On vurthouse. | Montgomery, Ala., has contract for lighting onee 
<a erect negro school building. (Previously | frame and stucco; cost $3 
(Lat noted.) and constructing “swing room”, portion of uate . 
DWELLINGS addition to federal building; cost $3000; ; "°°°*) Tex., Cleburne.—A. J. Wright bas plans by 
Custis Nottingham, Postmaster. (Lately N. C., Mt. Holly.—Board of Education let | ang let contract to H. D. McCoy, Cleburne 
Fla.. Myakka City.—J. Zachar let contract noted.) contract at $9900 to R. F. Rankin, Mt. Holly. | to erect lately-noted mercantile building; 2 
to L. H. Pris to erect bungalow; special to erect school; 60x84 ft.; 2 stories; brick: stories: 90x210 ft.; ordinary construction ; 
electric light and water plant. Address A, HOSPITALS, SANITARIUMS, ETC. slate roof; wood floors; electric lights; gravel roof; wood floors; vacuum vapor 
C. Price, Supervising Archt., Sarasota, . Md., Baltimore.—Painter Memorial Hosp!- steam heat from boiler io old building; F. heat: conduit lighting system; cement 
Ga., Augusta.—John Sancken let contract ' tal, Green Spring Ave., has plans by Elli-| 4 Bonfoey, Arcbt., Charlotte. Address | walks; freight elevator; cost $30,000. (Seé 
to Lawrence Construction Co., Augusta, to cott & Emmart, Union Trust Bldg., and let | ©". (Previously noted.) Building Materials — Heating; Plumbing 
erect residence; hollow tile stuccoed; slate contract to Gladfelter & Chambers, 729 N. C., Poplar Branch.—County, R. D. | Wiring; Sprinkler System; Iron and Stee! 
roof; wood floors; electric lights; heating Roland Ave., both of Baltimore, to erect | Isley, Supt. of Schools, Currituck, N. C., | Work; Elevator.) 
not determined ; cost $9000; Phil. P. Scroggs, addition; cost $5000. let contract to A, G, Page, Elizabeth City, Tex., Dallas.—Central Real Estate Co. let 
“ht., Augusta, Address contractor. (Late- N. C., to erect high school; 96x59.5 ft.; |. . 0 ‘aber ” rhe 
a 4 N. C., Mt. Airy.—Dr. Moir 8. Martin let ecthee: “* | contract to M. A. Faber to erect 2 brick 
ly noted.) cetiinalh T. D. Roberts t dditi frame shingle roof with composition on deck; | pyiidings, each 60x100 ft., containing 6 storé 
La., New Orleans.—Savings & Homestead monger 15 at 6 - . Pong ; = re | wood floors; cost $10,200; steam heat, about | rooms; 1 story; white glazed brick; cost 
Assn. let contract to W. R. Gilbert, New abe tree rooms; granite; siate root; ' $1200; Chas. C. Hook, Archt., Charlotte, N. $24,000; Woerner & Cole, Archts., Sumpter 


Orleans, to erect $3500 residence. 

La., New Orleans.—Walter J. McNamara 
let contract to Carlos E. Grevemberg, to 
erect residence; cost $3750. 

Md., Baltimore—A. K, Wampole, 725 St. 
Peter St., let contract to Roland Park Co., 
Roland Park, Md., erect 2%-story brick 
residence at Guilford ; Mott B. Smith, Archt., 
15 E. Fortieth St., New York. 

Md., Baltimore.—H. D. Eidman let con- 
tract to Wm. E. Bounds, 2212 Elsinore Ave., 
Baltimore, to erect five 2-story dwellings on 
Gold St.; 13x42 ft.; hot-air heat; cost $8000; 
F. F. Beall, Archt., 306 Paul St., Balti- 
more, (Lately noted.) 

Md., Baltimore A. K. 
Ave., let to Roland 
land Park to ere: 

Rad 
k and 

ost 
10th 





to 


St 


Lake 
Ro 
White 
.% 
wood 
Archt., 


Wampole, 
Park Co., 
t dwelling at 
Charles-St. Ave.; 106x30 
slate roof: 
Schmidt, 


contract 

Md., 
field near 
tile; 
M. B. 
York, 
Dr. W. Jarman let 
contract to D. E. Parker and Twilley Ma- 
lone, Salisbury, to erect residence on Wi 
comico Creek ; 24x50 ft.; frame and shingle; 
shingle roof; hardwood floors; heating not 
decided ; cost $12,000; Owens & Sisco, Archts., 
144 Continental Bidg., Baltimore, may be 
addressed, 

Mo., Kansas City.—Saml, W. Moore, First 
National Bank Bldg., let contract to Long 
Construction Co., Rialto Bldg., Kansas City, 
to erect residence; 47x61 ft stucco; 
wood joist floors ; cost about $22,000; 
$1200 ; electric lights; wir 
Archt Ie 

Address con 


ri hollow 
floors $24,000: 


bE New 


Md., Salisbury. 


St., 


Geo. 


Trame 
vacuun 
steam heat city 
Van Brunt, 


Kansas City 


John 10S 
Bldg 
(Lately 
Okla., Oklahoma 
let contract to Stewart & Wild 
an Bank Bldg., Oklahoma City, to erect 
residence ; 36x46 ft.; frame; shingle roof; 
pine and floors ; Mauric 
Jayne, Ar Oklahoma (Latel 
noted. } 
Ss. ¢ 


ing, $250; 
public 
tractol noted.) 

City.—J A. Fore 
Ameri 


sminan 


oak cost $4500 


ht., City 

Fort Mill.—Fort Mill 
t to Fort Mill Lumber Cu 
and 5 
floors 
Bailes 


Mfg. Co. let 
Fort Mill, 
rooms each 
cost $500 
(Lately 


contra 
to erect 25 cottages: 8, 4 


wood ; roofs: wood 


Address J. J 


shingie 
to $800 each 
noted.) 

8. C Riverside Mills 
tract Builders’ Lumber & 
Anderson, S, C., to erect three 6-room and 
Seven 4-room cottages for operatives. 

Tenn., Memphis.—Dr. A. F. Cooper is re 
ported to have let contract to Edward Miles, 
Memphis, to erect residence; 2 stories; 8 
rooms; brick veneer; cost $6500. 

Tenn., Memphis.—J. M. Dean let contract 
fo erect store and dwelling. (See Stores.) 


let 


Supply Co., 


con 


Riverside. 


to 


Tenn., Nashville—A. C. Ottarson let con- 
tract to Jas. Kerr, Nashivile, to remodel 
residence; cost $3500; Marr & MHolamn, 


Archts., Nashville. (Lately noted.) 

Tenn., Nashville-—Dr. Marvin McFerrin 
let contract to Jas. Kerr, First St., Nash- 
ville, to erect residence ; 30x62 ft.; wood con- 
struction ; metal roof; cost $3500; Marr & 
Holman, Archts., Nashville. (Lately noted.) 

Tex., Pleasanton.—S. E. Ricks let contract 
to erect residence on Main St. 





hardwood floors; electric lights; passenger 
elevator; dumb waiter; cost $7000; hot 
water heat, about $1050; D. H. Cook, Archt., 
Mt. Airy. Address Dr. Martin. 


HOTELS 


Okla., Chickasha.—Julian F. Burtschi, 
Decatur, Ill., let contract to O. F. Back to 
remodel 3-story 42-room hotel; 75x100 ft.; 
materials will include millwork, steel I- 
beams; marble, wirework, metal ceiling; 2 
skylights; electric and gas fixtures; 4 bath- 
tubs; 4 washstands; heating plant; eleva- 
tor, etc.; cost $16,000; L. P. Larsen, Arcbt., 


Chickasha, will do buying. (Previously 
noted.) 
Tex., El Paso.—Z. T. White let contract 


to R. E. McKee, El Paso, to erect hotel and 


business building; 3 stories; 40x120 ft.; 
brick; Barrett specification roof; metal 
steam heat; will install 12 bath- 


tubs, 30 washstands, etc.; cost $21,000; con- 
tractor will purchase materials; Trost & 
Trost, Archts., El Paso. (Lately noted.) 


| ceiling ; 


MISCELLANEOUS 


Okla., Okmulgee—Fair.—E. B. Reed has 
contract to erect fair buildings. 

S. C., Judson.—Judson Mills, Greenville, 
8S. C., let contract to W. M. Jordan, Green 
ville, to erect community building and 
school; 3 stories; 50x96 ft.; brick veneer ; 
lower floor, nurses’ offices, offices for welfare 


work, sewing and cooking classes; second 
floor, 6 classrooms ; upper floor, auditorium ; 
cost $10,000; F. G. Rodgers, Archt., Green 


ville. 

Tenn., Nashville—Stable.—J, W. Napier let 
contract to John Moore, 8th Ave. 8., Nash- 
ville, to erect stable on Lea Ave. ; 80x100 ft. ; 
wood; Cary asbestos roof; concrete floors ; 
cost $7500; Marr & Holman, Archts., Nash- 
ville. (Lately noted.) 


RAILWAY STATIONS, SHEDS, ETC. 


Ga., Tifton.—Atlantic Coast Line R. R., J. 
Ek. Willoughby, Ch. Engr., Wilmington, N 
c., and Georgia, Southern & Florida Ry., J. 
A. Griffin, Engr. M. and 8., Macon, Ga., let 
contract to Little & Phillips, Cordele, Ga., 
to erect union passenger station; single 
struction. 


SCHOOLS 


Ark., Garland.—Trustees let contract to H. 
Lehman and F. Body, Texarkana, Ark., to 
erect brick school. 

Ark., Omaha.—Special School Dist. of 
Omaha No, 61 let contract to J. B. Reeves, 
Green Forest, Ark, to erect school; 41x68 
ft.; brick; tar and gravel roof; wood floors; 
two hot-air furnaces; cost about $7000 com- 
plete. (Lately noted.) 

Md., Barton.—Board of Education, Cumber- 
land, Md., let contract to W. C. Schramm 
Co., Barton, to erect school addition; 34x68 
ft.; mill construction; brick walls; stone 
foundation; wood floors; heating and light- 
ing from present plants; cost $8000. Ad- 
dress Contr. (Lately noted.) 


Md., Cambridge.—Board of Education let 





contract to Thomas & Brohawn, 218 Race St. 











C, Address Contr. (Previously noted.) 
S. C., Judson.—Judson Mills, Greenville, 
S. C., let contract to erect school and com- 


munity building. (See Miscellaneous.) 


Tex., Jewett.—School Board let contract 
to Murphy & Croft, Mineral Wells, Tex., to 
erect school; brick; steel ceiling; tar and 
gravel roof; contractor will purchase ma- 
terials ; cost $7200; Glenn Bros., Archts., Fort 
Worth. 

Tex., Marlin.—School Board let contract 
to Caddo Construction Co. to erect Indus- 
trial High School; tar and gravel roof; 
wood floors; steam heat; cost $5541.70; F. E. 
Robertson, Archt., 1407 8. W. Life Bidg., 
Dallas. 


STORES 


Ala., Ensley.—Ensley Land Co. let contract 
to C. M. Allen, Birmingham, to erect build 
ing to contain 5 stores; 135x100 ft.; brick; 
tar and gravel roof; cement and tile floors 
construction begun, (Lately noted.) 

Fla., Tampa.—S. H. Kress & Co., 30 
Broadway, New York, will erect 2-story addi 
tion in rear of present structure; E. W. 
Parker, Contr., Tampa. 

Ga., Atlanta.—Chamberlin-Johnson-DuBos« 
Co., let contract to Gude & Co., Atlanta, to 
erect department store building ; 100x190 ft. ; 
reinforced concrete; tar and gravel roof; 
general plans not completed; cost $140,000 
Morgan & Dillon, Archt., Atlanta. Address 
Contrs. (Lately noted.) 

Ky., Covington.—German Mutual Fire In 
surance Co. let contract to erect store and 
office buildnig. (See Bank and Office.) 

Okla., Lawton.—Paynter-McVicker Grocery 


Co, let contract to Mr. Diehl to erect busi 


, ness building; 2 stories and basement ; 66x150 
completion by 


ft.; 27,000 sq. ft. floor space ; 
Jan. 1, 


Bldg., Dallas. (Lately noted.) 


Tex., El] Paso.—T. J. Beall let contract t 
Beaudelt & Cropper, El Paso, to erect busi 
ness building; 2 stories; 40x1% ft pressed 
brick; gravel roof; steam heat; electric fix 
tures; cost $30,000 Braunton & Leibert 

| Archts., El Paso 


contract t 
Hotels.) 


let 
(See 


Tex., El Paso.—Z. T. White 
erect store and hotel building. 

Tex., El Paso.—Uarry Turner let 
W. J. Pickering, El Paso, to erect 
ness building; 2 stories; 25x120 ft 
brick; tar and roof: cost 
Braunton & Leibert, Archts., El Paso. 
Ennis.—J. A. Tims let 
brick business building ; 


contract 
to busi 
pre ssed 


gravel $15,000 


Tex., contract t 
erect l-story marhl 


and plate-glass front 


Tex., Mexia.—Robertson & Bass let con 
tract to J. F. Denning, Mexia, to erect brict 
business building 

| 
' 
THEATERS 
Okla., Ardmore.—Princess Theater Co. let 


Chicago, 
tik 
wit! 


contract to Stiles Construction Co., 
| to erect theater; front; white 
and buff brick ; capacity 1200 
balcony and gallery. 


é-story 


seating 


WAREHOUSES 


Van Deren 
McCormick Lumber Co 


Ky., Lexington Hardware (% 


let contract to 8S. F 


Lexington, to erect warehouse; 96x99 ft 
mill construction ; composition roof wood 
floors: cost $30,000; elevator, $1000: John \ 
Moore, Archt. Lexington (Lately noted 
Tex., Sherman.—Sherman Manufacturing 
Co. let contract to Wood & Elliott, Sherman 
to erect fireproe warehouse ix ft 


| cost $15,000 





MACHINERY, PROPOSALS 
AND SUPPLIES WANTED 


Manufacturers and others in need of machinery or supplies of any kind 
are requested to consult our advertising cvlumns, and if they cannot find 
just what they wish, if they will send us particulars as to the kind of 
machinery or supplies needed we will make their wants known free of cost, 
and in this way secure the attention of manufacturers and dealers through- 


out the country. 


The Manufacturers Record has received during the week 


the following particulars as to machinery und supplies wanted. 


' “WANTS” 


Automobile Supplies.—Sece Hardware, 
etc.—W. C. Sanders. 

Automobiles. — See Mining Machinery, 
etce.—Compania de Importacion. 


Board (Wall, Wood Fiber). 
Dept., Bureau Supplies and Accourts, Wash- 
ington, D. C.—Bids on 35,000 sq. ft. 4-ft.-wide, 
wood fiber, wall board, Schedule 108, delivery 
Washington. 

Boiler (Locomotive ).—Ralph R. Lewis 
Co., 588 Commercial Trust Bidg., Philadel- 
phia, Pa,—100-150 H, P. locomotive boiler, 
capacity not less than 125 Ibs, steam 


Navy 


Roller (Steam ).—Joho M Murch, 
County Auditor, Galvestor, Tex.—Bids In 
duplicate until Sept. 20 to furnish and instal! 
70 H. P. steam boiler in basement of Gal 


veston County Courthouse; coples of speci 


fications obtainable from County Auditor 
Bollers.—Hackley Morrison, P. O. Box 
1%, Richmond, Vai to 6 H. P. vertical 
boiler and 8 to 10 H. P. vertical boiler; se« 
ond-hand; first-class condition 
Bollers.—Johbno G. Duncan Co, #8 W 
Jackson Ave., Kzroxville, Tenn.—Dealers 
price on 1 H. P. 125 pounds working pre* 


in writing to parties mentioned in this department, it will be of advantage to all concerned if the Manufacturers Record is mentioned, 
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sure, or 150 pounds water pressure tube and 
return tubular boilers; on 10 H. P 
locomotive or Scotch marine boilers and on 
125-50 H. P. Scotch marine boilers. 
Bottling Machinery.—E[Evans’ Gardens, 
Dover, Fla.—Addresses of manufacturers of 
bottling machinery for small plants. 


also 


Bridges.—Pendleton County Commrs., 
Franklin, W. Va.—Bids until Sept. 25 to 
construct two bridges; information obtain- 


able from State Road Bureau, Morgartown, 
W. Va. 


Bride Construction.—See Road and 
Bridge Construction; State Roads Co., Bal 
timore, Md. 

Bridge Construction.—Kanawha Coun- 


ty Court, M. P. Malcolm, Prest., Charleston, 
W. Va.—Bids until Oct. 7 to construct high- 
way bridge across Campbell's Creek under 
bridge of Kanawha & Michigan R. R. on 
north side of Kanawha River near Dana, 
Maiden Dist.; plans, profiles and specifica- 
tions on file with F. G. Burdett, County 
Road Engr. 
Bridge County 
Sept. 21 
long over 


Construction.—Sussex 
Commrs., Sussex, Va.—Bids until 
to construct steel bridge 37 ft. 
Spring Swamp; plans and specifications on 
file with County Clerk, Sussex, and with 
G. P. Coleman, State Highway Commr., 
Richmond, Va. 

Bridges (Steel).—Gaston County Com- 
missioners., O. B. Carpenter, Clk., Gastonia, 


N. C.—Will let contract Oct, 5 to erect two 
steel bridges across South Fork river; one 
at Worth (or Harden); other at Vestal 


Ford, near Dallas; salvaged steel located on 
banks at places of erection to be used and 
figured in bids. 


Bucket (Concrete).—Ralph R. Lewis 
Co., 5388 Commercial Trust Bldg., Philadel- 
phia, Pa.—Ransome concrete tower bucket, 
30 cu. ft. 

590 


Building Materials.—J. Ek. DeMars, 522 
Grant Bldg., Atlanta, Ga.—Prices on build- 
ing materials for $2500 residence. 

Building Materials.—H]. D. McCoy, 
Cleburne, Tex.—Prices on heating, plumbing, 
wirirg, sprinkler system; iron and steel 
work; plate glass; millwork; freight eleva- 
tor, etc., for $30,000 mercantile building. 

Canvas.—Navy Dept., 
and Accounts, Washington, D. C.—Bids on 
eotton canvas, Schedule 132, various deliv- 
erles ; 41,200 yds. 28-in. cotton canvas, Sched- 
ule 110, delivery Norfolk; 6000 yds. 72-in. 
cotton canvas, Schedule 133, delivery Phila- 
delphia ; 100,000 yds. 28'%-in. slate color, cot- 
ton canvas, Schedule 131, delivery Norfolk. 


Bureau Supplies 


Cars.—Pennsylvania Equipment Co., Phil- 
adelphia, Pa. — Combination and 
baggage coach and two passenger coaches. 

Cers.—Navy Dept., Bureau Supplies and 
Accounts, Washir gton, D. C.—Bids on 3 all- 
steel hopper cars, Schedule 114, delivery 
Washington; and six 30,000-lbs-capacity flat 
ears, Schedule 106, delivery Norfolk. 


passenger 


Cars.—Pennsylvania Equipment Co., Phil 
adelphia, Pa.—2000 to 3000 flat cars; 20, 25 or 
30 tons capacity ; second-hand. 

Cement, Lime, ete.—J. W. Thornton, 
Dunn, N. C.—Prices on I-beams, steel posts, 
cement and lime. 

Coal.—Compania de Importacion, No. 2 
Langreo, Gijon, Spain. — Data, prices, dis- 
counts, terms, etc., on coal. 

Compressor (Oxygen).—Ceco, care of 
Manufacturers Record, taltimore, Md.— 
Prices on new or second-hand oxygen com- 
pressor, 

Cotton Machinery.—F. D. Spencer, 1814 
Winthrop Ave., Charlotte, N, C.—Data and 
prices on machinery to manufacture absorb- 
ent cotton and gauze. 

Crackers (Nuts).—Benito Lloveras, 502 
Liverpool & London & Globe Bldg., New 
Orleans, La.—Data and prices on machine to 
erack cohune (or palm) nuts, and separate 
the kernals whole and unscratched. 

Crane (Locomotive).—Ralph R. Lewis 
Co., 5388 Commercial Trust Bldg., Philadel- 
phia, Pa.—15-20-ton 8-wheel locomotive crane. 

Cranes.—Geo. D. Bouton, 701 Drexel 
Bldg., Philadelphia, Pa.--25-ton traveling 
crane, about 48 ft. 6 in. span; 10-ton pneu- 
matic jib crane; 10-ton locomotive crane. 
Describe, state prices, and where can be in- 
spected. 

Crusher.—Ralph R. Lewis Co., 538 Com- 


mercial Trust Bldg., Philadelphia, Pa.— 
Large jaw crusher, about 24x48, 
Dredging.—Bureau Yards and Docks, 


Navy Dept., Washington, D. C.—Bids until 
Oct. 7 for dredging in Cooper River, 8. C., 
from Charleston Harbor to navy yard. Plans 
and specifications ot appication to bureau 
or to commandant of navy yard, Charleston, 


+, Hillsboro St., Raleigh, N. 


Electric Fixtures.—A, F. Guirkin, 1302 
C.—Prices on elec- 
tric fixtures for five 6 to 9-room residences. 
Electric-light Plant.—Sce Water-works 
and Electric-light Plant.—Board Public 
Works, O. M. Tillis, Chrmn., Havana, Fla. 
Engine 


Electrical Machinery.—Sce 


(Steam).—Trustees Public Affairs, Geo. A. 
Petrie, Clk., Celina, O. 
Elevator.—See Building Materials.—H. 


D. McCoy. 

Engine (Steam).—Trustees Public Af- 
fairs, Geo. A, Petrie, Clk., Celina, O.—Bids 
until Sept. 26 to furnish and install 300 H. 
P. capacity steam engine, at 100 Ib steam 
pressure, speed about 200 R. P. M., with not 
exceeding 2 1b. back pressure; bids to in- 
clude all appurtenances; wants alternate 
bids on 300 Hl. P. steam engine complete, 
direct connected to 200 K. W., 2-phase, 60 


| cycle, 2300 alternator; specifications on file; 











8. C. 


and information supplied on application ; 
Edgar B. Kay, Conslit. Engr., 305 Colonial 
Bldg., Winchester, Ky. 

Excavator.—Ralph R. Lewis Co., 538 


Commercial Trust Bldg., Philadelphia, Pa.— 


Slack line cable exeavator, about 1-yd. 
bucket. 

Feed Water Heater.—Hackley Morri- 
son, P. O. Box 120, Richmond, Va.—150 or 


200 H. P. closed type feed water heater, Na- 
tional, Berryman or similar design. 
F, Guirkin, 1302 


Flooring.—A. Hillsboro 


| St., Raleigh, N. C.—Prices on oak flooring 
for five dwellings. 

Hammers (Steam, Pile).—Ralph R. 
Lewis Co., 5388 Commercial Trust Bldg., Phil- 
adelphia, VPa.—No. 3 Vulcan steam pile 
hammer, 

Handles.—Rainbow Manufacturing Co., 


511 Cleburn Ave., W. Helena, Ark.—Addresses 
of manufacturers of duster handles. 
Hardware, ete.—W. C. Sanders, Box 234, 
Swainsboro, Ga.—Catalogues and prices on 
office equipment, show cases, heaters, furni- 
ture (office), auto supplies and a light lire 


of hardware such as would cost $2000 or 
3000. 

Heaters.—See Hardware, ete.—W. C. 
Sanders. 

Heating.—A. F. Guirkin, 1302 Hillsboro 
St., Raleigh, N. C.—Prices on boilers and 


radiators for five dwellings. 
Heating.—See Building Materials.—H. D. 
McCoy. 


Iron and Steel Work.—See Building 
Materials.—H. D. McCoy. 
Locomotives,.—Pennsylvania Equipment 


Co., Philadelphia, Pa.—25 to 30 locomotives, 
Pacific type or similar; second-hand. 


Locomotive.—Ralph R. Lewis Co., 538 
Commercial Trust Bldg., Philadelphia, Pa.— 
24-in. gauge 4-wheel saddle-tank locomotive. 

Lumber.—Navy Dept., Bureau Supplies 
and Accounts, Washington, D. C.—Bids on 
42,000 ft. cypress for boat building, Schedule 


| 125, delivery Brooklyn, Charleston ; also bids 


on following, Schedule 124: Port Orford 
cedar, delivery Brooklyn, Puget Sourd; 20,- 
000 ft. cypress or cedar, delivery Philadel- 
phia ; 12,000 ft. redwood, delivery Charleston. 

Machine Tools, ete.—Navy Dept., Bu- 
reau Supplies and Accounts, Washington, 
D. C.—Bids on following: Schedule 130, 30- 
in. plain radial drill; 16-in. high-speed, sen- 
sitive drill; 2-wheel emery grinder; one 
each, surface and portable drill grinder; 3 
motor-driven, screw cutting lathes; uni- 
versal millirg machine; and 24-in. extension 
base, tool room shaper, all delivery Brook- 
lyn; Schedule 109, 5 portable radial drills, 
delivery Newport; Schedule 112, two 6-ft., 
wall, radial drills, delivery Puget Sound; 
Schedule 115, two 36-in. tool grinders, de- 
livery Philadelphia. 

Metals.—Navy Dept., Bureau Supplies 
and Accounts, Washington, D. C.—Bids on 
18,000 Ibs. regulus of antimony, Schedule 121, 
delivery Brooklyn ; 9800 Ibs. cold rolled sheet 
copper, Schedule 118, delivery Philadelphia ; 
1700 lbs. bar rolled monel metal, Schedule 
121, delivery Boston; 17,500 lbs. boiler plate 
steel, and 9000 Ibs. common steel shapes. 
Schedule 111, delivery Brooklyn; 3160 Ibs. 
condenser tube sheets (4 sheets), Schedule 
112, delivery Mare Islard. 

Mining Machinery, ete.—Compania de 
Importacion, No, 2 Langreo, Gijon, Spain.— 
Data, prices, discounts, terms, etc., on coal- 
mining machinery, miners’ safety lamps, 
lubricating oils, automobiles, and typewrit- 
ing machines, 

Oils (Lubricating ).—See Mining 
chinery, ete.—Compania de Importacion, 

Odice Furniture and Equipment.— 
See Hardware, etc.—W. C. Sanders. 


Ma- 


| 





Dish Co., 25th and Venable Sts., 


ing cups. 


Paving. — Baltimore (Md.) Board of 
Awards, City Hall.—Bids until Sept. 20 to 
grade and pave with cement-concrete va- 
rious alleys; specifications and _ proposal 
sheets on application to R. M. Cooksey, 
Highways Engr. 

Paving.—City of Mount Pleasant, Tex., 
J. F. Wilkerson, Mayor.—Will open bids 


Sept. 18 on 8500 sq. yds. paving, 10 catch- 
basins, 2500 cu. yds. excavation and 2000 lin. 
ft. sewer; H. S. Wilder, Engr., Mt. Pleasant. 

Paving, ete.—City of Gadsden, Ala.— 
Lids until Sept. 18 to construct 2200 sq. yds. 
sidewalks and curbs and gutters; plans and 
specifications on file with Ernest Smith, City 
Engr. 


Paving.—City of St. Louis, Mo., Room 
315 New City Hall.—Bids until Sept, 22 to 
reconstruct Locust St. from Jefferson to 
Theresa Ave.; information from office of 


Prest., Room 326 New City Hall. 


Vaving.—W. H. McCorkle, Commr. Dept. 
of Public Works, Lexington, Ky.—Bids to 
construct concrete sidewalks, 4 ft. wide, on 
both sides of Columbia Ave. from Woodland 
to Locust Ave.; plans and profiles on file 
with City Engr.; bids opened Sept. 11, 
of High Point, N. C.— 
28 on 40,000 yds. and 
alternate bids on 100,000 paving ; 
sheet asphalt, bituminous brick 
and durax block considered; plans and spe- 
cifications at office Arthur Lyon, City Mer., 
and of Anderson & Christie, Consult. Engrs., 
Chralotte, N. C. 

Paving.—Frank Good, City Clerk, Park 
ersburg, W. Va.—Bids until Sept. 20 to con- 
struct 1516 sq. yds. vitrified brick paving on 
concrete base with cement filler and 313 sq. 
yds. one-course cement paving; also excava- 
tion, concrete curbing, etc., in connection ; 
plans and specifications from City Engr. 


Paving.—City 
Bids until Sept. sq. 
yds. 
concrete, 


sq. 


Paving.—Board of Awards, John Hubert, 
Prest., Baltimore, Md.—Bids in duplicate, 
care of City Register, City Hall, until Sept. 
27, to grade, curb and pave with sheet as- 


phalt, vitrified block and wood block paving | 


and granite block repaving, all on concrete 
base, the following: Contract 140, Lexington 
St., from Eutaw to Liberty, and Etting St., 
from Hoffman to Mosher, 7650 sq. yds. sheet 
asphalt, 665 sq. yds. vitrified block, 310 sq. 
yds. wood block ; Contract 141, Gay St., from 
Baltimore St. to North Ave., 25,950 sq yds. 
sheet asphalt, 2800 sq. vitrified block 
and 12,250 sq. yds. granite block repaving; 


yds. 


plans and profiles on file office of Conslt. 
Engr.; specifications, ete., obtainable from 
office of Paving Com., R. Keith Compton, 


Chrmn. and Conslt. Engr., 214 Lexington St., 
Baltimore. 


Pipe.—Navy Dept., Bureau Supplies and 


Accounts, Washington, D. C.—Bids on terra- 
cotta sewer pipe, galvanized steel pipe, and 
20 pieces acid-proof stoneware pipe, 8-in. 


diam. by 10 ft. long, Schedule 108, delivery 
Washington ; also black steel pipe, Schedule 
111, delivery Brooklyr. 

Materials.—H, 


Plaumbing.—Sce Building 


D. McCoy. 


Richmond, | 
Va.—Machinery to manufacture paper drink- 


———————— 


Road and Bridge Construction, — 
State Roads Com., Frank H. Zouck, Chrmp, 
601 Garrett Bldg., Baltimore Md.—Bids unty 
Sept. 26 to construct 5 mi. road from end of 
Showell Rd. north toward Selbyville, ¢op. 
crete or macadam, oil bound, Contract No, 
Wo-13, Worcester County; 90-ft. reip. 
forced concrete arch over Western Run along 
York Rd., Contract No. B-21-Br.; specifica. 
tions and plans obtainable from Com. for $j, 


also 


Road Construction. — Grenada County 
Supvrs., M. E. Powell, Clerk, Grenada, Miss, 
Bids until Oct, 2 to construct 50 mi. sang. 
clay roads; plans and _ specifications py 
Snowden & Hauser, Civil Engrs., Jackson, 
Miss., on file with Chancery Clerk; bids re. 
ceived on work in sections and as whole: 
amount available for total road construction, 
$100,000. 

Road Construction. — Coosa County, 
Lofton Thomas, Judge of Probate, Rockford, 


Ala.—Bids until Sept. 19 to construct 4 mj 
Clisby Rd.; 5 mi. Turnpike Rd.; 3 mi, 
Smith's Ferry Rd.; 8 mi. from Goodwater 


to Talladega county line by way of Mount 
Olive; 3 mi. from Soeccopotoy Talla 
poosa county line by way of Kellyton; spe. 
cifications and information from _ Lofton 
Thomas, Judge of Probate, Rockford, or W 
IP. Moon, County Engr., Goodwater, Ala, 


to 


Sewer Construction.—City of Tulsa, 
Okla., H. H. Wyss, City Engr.—Bids to con- 
struct sanitary sewer, including laterals, 
connections, ete., in Dist. No, 24; plans, ete., 
on file with H. H. Wyss, City Engr. ; bids 
opened Sept. 11, 

Steel Beams.—See Cement, Lime, ete— 
| J. W. Thornton. 

Steel Posts.—Sce 
W. Thornton. 

Sprinkler System. 
terials —H. D. McCoy. 

Tanks (Powder and Cartridge),.— 
Navy Dept., Bureau Supplies and Accounts, 
Washington, D. C.—Bids on 145,000 powder 
and cartridge tanks, Schedule 107, delivery 
f. o. b. Works. 

Tanks (Steel).—John G. Duncan Co, 
308 W. Jackson Ave., Knoxville, Tenn— 
Dealers price on second-hand 1000, 2000, 3000, 
4000 and 5000 gal. steel tarks. 
| Typewriters.—See Mining 
Compania de Importacion. 

Water-works and  Electric-light 
Plant.—Board Public Works, O. M. Til'is, 
Chrmn., Havana, Fla.—Bids until Oct, 23 to 
construct water-works and _ electric-light 
plant ($20,000 bonds available); plans and 
specifications on file. 


Cement, Lime, ete.—J. 


See Building Ma- 


Machinery.— 


Wireworking Machinery, ete.—Agus- 
tin Caze, 202 Calle Valencia, Barcelona, 
Spain.—Data, prices, discounts, terms, ete. 
on wireworking machinery; round plates, 
5 and 6 millimeters thick, in pieces 60 cen- 
timeters in diam., and weighing about 40 to 
145 kilos, quality known as “acid” and 
“basic; steel wire, extra strong for mak- 
and springs; ductile steel bars 
or “carrera” or “course” of a 
(Bombay and Calcutta 
for chemicals, cement, 


ing cables 
for 


chain ; 


corsets 
jute bags 
of all kinds, 
sugar, meal, ete. 
Wiring.—Sce 
McCoy. 


type) 


Building Materials.—H. D. 





RAILROAD CONSTRUCTION 


RAILWAYS 


Fla., Bunnell.—The Dowling-Shands Lum- 
ber Co. is reported standard gauging the Du- 
pont Ry. from Orange Hammock to Haw 
Creek Farms and Dupont and an extension 
will be built to a dock at St. Johns Park, 
also a connection 4 mi. long from Bunnell 
to the present railway. 

Md., Baltimore.—Concerning its recent ac- 
quisition of more land at Locust Point, 
Baltimore, the Baltimore & Ohio Railroad 
Co. says that there is no decision to enlarge 
its yards at present. 

S. C., Greenville.—W. J. Jones, of Lexing- 
ton, Ky., and Russell N. Edwards of Indian- 
apolis, Ind., reported 
making investigations at Greenville concern- 


civil engineers, are 


ing the proposition to build an electric rail- 
way from there to Asheville, N, C. 

S. C., Rock Hill.—Survey is reported made 
W. M. Moncure, Hamlet, and 
‘ngineers for construction of railroad from 
Rock Hill to Spencer, S. C., about 12 mi. 
John T, Roddey is the promoter. 

Va., Richmond.—Newport News Short Line, 
tichmond, will, it is reported, soor receive 
bids for construction of railway from New- 
port News to Washington, D. C., about 210 
miles, with branch 50 miles long. F. 8S. Gan- 


by corps of 





Paper Cup Machinery.—Star Paper 


non, 2 Rector St., New York, is Prest., and 


C. M. Ward, Virginia Railway and Power 
| Bldg., Richmond, Gen. Mgr. 

Va., Spotsylvania.—Contract is reported 
let to Cowherd & Cowherd of Columbia for 
construction of railway in Spotsylvania 
County from Holloday mine to Sulphur 
| Mine, near Mineral, Va., about 12 miles. 


W. Va., Charleston.—The Kanawha & Mich- 
igan Rwy. Co, says there are no plans at 
present for the extension of the Kanawha & 
West Virginia Rwy., which it recently ac- 
quired. 


STREET RAILWAYS 
N. C., Charlotte.—Charlotte Electric Rail 
way Co. is preparing to build an extension 
to the Mecklenburg Country Club. J. RB. 
Cherry is Mgr. 





New Spark Plug Design. 


Long distance spark plugs for gasoline 
motors, manufactured by the Long Distance 
Spark Plug Company, Birmingham, Ala. 
are illustrated and described in a folder re 
cently issued. In this folder the company 
explains its special introductory propost- 
tion and gives an outline of the advantages 
| of the design employed and a short de 
scription of the construction features of the 
plug. 





In writing to parties mentioned in this department, it will be of advantage to all concerned if the Manufacturers Record is mentioned. 
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INDUSTRIAL NEWS OF INTEREST 


Opens Engineering Office. 


Howard M. Gassman, formerly chief elec- 
trical engineer of the Tennessee Coal, Iron 
& Railroad Co., Birmingham, has entered 
the consulting engineering field and has es- 
tablished offices at 720-21 Brown-Marx Bidg., 
Birmingham, Ala. He will specialize in me- 
chanical and electrical engineering as ap- 
plied to mining and manufacturing plants. 





Wants to Represent Manufacturers 
in Latin America, 


Wm. Anthony Burr, industrial engineer, 
Box 84, Gillham, Ark., writes that on Octo- 
ber 15th he will start on a trip through Cen- 
tral and South America for the purpose of 
representing such manufacturers as may de- 
sire to introduce their products into those 
countries. He states that he has had fifteen | 
years’ experience as an industrial engineer 
in Latin America, speaks the language flu- 
ently and has a large and influential ac- 
quaintanceship with the business men of 
the Southern Republics. 


Foundry Equipment 


for Sale. 


Machine and 


| J. Wade Tucker, 
|Lamar Knight, 


J. E. Conant & Co., auctioneers, Lowell, 
Mass., will sell to the highest bidder, in lots 
to suit purchasers, al] the machinery, includ- 
ing direct motor-driven heavy machine tools, 
punches, shears, etc.; all the mechanical 
equipment, including electric-power units; 
air-compressor units; contents of pattern 
shop; contents of blacksmith shop; foundry 
equipment ; extensive derrick equipment, and 
other machinery and equipment of the G. W. 
& F. Smith Iron Co., Boston, Mass. The sale 
will be held on the premises September 19 
and 20. Full information may be obtained 
from the auctioneers. 


Enameled Brick for Chemical Plants, 
General use of erameled brick in the con- 
struction of a variety of chemical indus- 
tries is pointed out by the American Enam- 
eled Brick & Tile Company, 52 Vanderbilt 
Avenue, New York, in the following list of 
companies which employed its acid proof 
enameled brick in building their plants: 
Tennessee Coal, Iron & Railroad Co., 40,000 
bricks in, by-product building at Fairfield, 
Ala.; La Belle Iron Works, Follonsbee, W. 
Va., 10,000 bricks for by-product building; 
American Thread Co., Spray, N. C., 12,000 
bricks in dye bins; Otto Coking Co., 22,000 
bricks in benzol plant at Youngstown, O., 
and 30,000 bricks in by-product building at 
Lackawanna, N. Y.; Crucible Steel Co., 
Harrison, N. J., 20,000 bricks; Bethlehem 
Steel Co., South Bethlehem, Pa., 21,000 
bricks ; Naumkeg Steam Co., Salem, Mass., 
40,000 bricks in weave shed; Standard Oil 
Co., 20,000 bricks in laboratory building at 
Brooklyn, N. Y., and Henderson & Irvin, 
Norwalk, Conn., 25,000 enameled bricks in 





dye bins. 


New Commissions of an Atlanta 
Landscape Architect. 
Indicative of the number of fine houses 
that are being built in the South at the 
present time and care that is being exer- 
cised in planning the grounds so as to pro- 
vide a proper setting for the buildings and 
appropriate arrangement of driveways, walks 
and other features, to be in keeping with 
the magnificence of the structures, are the 
recent commissions received by E. Burton 
Cooke, landscape architect, of Atlanta. Mr. 
Cooke has made a life study of development 
of home grounds, public parks, cemeteries 
and residential real estate subdivisions. 
His experience extends through a period of 
fifteen years, most of which has been spent 
in the South, thus familiarizing him with 
Southern conditions and the flora of the 
South Atlantic and Gulf States. For five 


| years of this time he was connected with 
| the landscape department of the Vanderbilt 


estate in Western North Carolina, The fol- 


| lowing are some of the larger residential 
| commissions which have been awarded Mr. 


Cooke recently: Mrs. J. H. Carpenter, 
| Nashville, Tenn.; G. A. Goding, Nashville ; 


Kissimmee, Fla.; Lucian 
Atlanta; Wade H. Davis, 
Atlanta; J. Epps Brown, Atlanta; Henry 
S. Jackson, Atlanta, and Benjamin C. Yancy, 


Rome, Ga. 


Enlarges Plant for Producing Ameri- 
ean Clay Superior to Ger- 
man Product. 

Chevalier & Tully, of Baltimore, have just 
completed a plant, in which specially de- 
signed machinery has been installed for the 
productior. of what will be known to the 
trade as “K-10” clay. This materfal will re- 
place the famous Klingenberg clay, in the 
manufacture of graphite crucibles, lead pen- 
cils, carbon brushes, emery wheels, and 
other products wherein a very plastic and 
highly refractory clay is required. Plans 
are being prepared by Chevalier & Tully 
for a plant double the size of the present 
one which they hope to have completed 
November ist and thus enable them to sup- 
ply the heavy demand that has been made 
upon them for “K-10”. The process which 
is a complex and expensive one has been 
worked out by the Kraus Research Labora- 
tories, Inc., 100 39th Street, Brooklyn, N. Y., 
and physical tests are said to have proven 
the material to be slightly superior to the 
German product. The materials used in the 
production of “K-10” being in process for 14 
days which limits the production accord- 
ingly. The process consists of extracting 
the necessary constituents from clays, etc., 
and combining them in such a manner as to 
produce a fine grain, highly plastic refrac- 
tory mass, having an excellent (water) 
solubility and melting point. It possesses 
unusual strergth upon air-drying and has a 

very high “bonding” power. 








FINANCIAL NEWS 


FINANCIAL CORPORATIONS | 





Ark., Prescott.—First State Bank, capital 
$25,000, is ineptd. and chartered, succeeding 
the Nevada County Bank. C. A. Smith, 
Texarkana, Prest.; E. M, Sharp, Cash., and 
W. B. Waller, V.-P., both of Prescott. Busi- 
ness began Aug. 28, 

Ky., Maysville.—The Standard and First 
National banks of Maysville have merged | 
under the name of the First Standard Bank 
& Trust Co., capital $175,000. James N. 
Kehoe, Prest.; Thomas A. Keith, V.-P.; J. 
Banks Durrett, Cashier and James E. Threl- 
keld, Asst. Cashier. 


Ky., Trenton.—Planters Bank of Trenton 
is approved. This is a consolidation of the 
Planters Bark of Trenton and the Planters 
Trust Company. Capital $25,000. 


Miss., Chalybeate (R, F. D. Walnut).— | 
Chalybeate Bank, capital $10,000, is being or- 
ganized by W. E. Clemmer, J. Finch Ray | 
and J. S. Horton. It is stated that Mr. R. 
L. Clemmer will be Prest. and W. E. Clem- | 
mer, Cash. 

N. C., Wilmington.—Community Savings & 
Loan Co., chartered, capital $25,000, has 
elected the following officers: A. M. Hall, 
Prest.; C. W. Polvogt and W. I. Baxter, 
V.-Ps.; W. G. James, Secy.-Treas. Business 
is to begin soon. 

8. C., Camden. — Camder Building and 
Loan Assn. is commissioned; capital $200,- 
0M; petitioners, L. A. Kirkland, E. N. Mc- | 


Dowell, J. 8. Lindsay, J. P. Lewis and J. H. 
Clyburn. 
Tex., 
chartered; capital $50,000. 


Dallas.—Dickinson Mortgage Co., 
Incptrs.: O. K. 


| Dickinson, Henry T. Abbott and Monta R. 


Ferguson. 

Va., Hampton.—Hampton Savings & Loan 
Co., Inc., capital $5000 to $25,000. Louis Hef- 
felfinger, Prest.; L. M. VonSchillirg, Secy.- 
Treas. 





NEW SECURITIES 


Ala., Eufaula—(School).—Election to vote 
on $15,000 schoo] bonds will be held Sept. 18. 
Address The Mayor. 

Ala., Montgomery—(Bridge).—Election is 
to be held in Montgomery County in 1917 to 
vote on $80,000 bonds for construction of 


bridge over Tallapoosa River. Address 
County Commrs. 
Ala., Montgomery—(City Hall, Sewer, 


School).—Election is to be held Oct. 17 to 
vote on $250,000 city hall, $25,000 sewer and 
$25,000 school bonds. W. T. Robertson is 
Mayor. 

Ark., Walnut Ridge—(Drainage).—$25,000 
5% per cent. 5-15-year $100 and $500 denomina- 
tion Lower Running Water Drainage Dist. 
bonds have been purchased by Whittaker & 
Co., St. Louis, Mo., at $101.30. 

Fla., Bradentown.—Bids will be received 
until 2 P. M. Sept. 29, for $35,000 5 per cent. 
$500 denomination 20-30-year bonds. L. D. 
Simmons, Mayor and E. L. Hine, City Clk. 





Further particulars will be found in the ad- 
vertising columns. 

Fla., Ft. Myers—(Road and Bridge) .—$1,- 
000 bonds Special Road and Bridge Dist. No. 
2, Lee County, have been purchased at par, 
accrued interest and $1000 premium by G. B. 
Sawyer & Co., Jacksonville. 

Fla., Havana—(Water, Light).—Bids will 
be received until Oct. 23, inclusive, for $20,000 
5 ner cent. bonds, maturing 1921 to 1945 in- 
clusive. O. M. Tillis is Chrmn. Bd. of 
Trustees. Further particulars will be found 
in the advertising columns. 

Fla., Macclenny — (Highway). — Election 
will probably be held Oct. 15 to vote on 
$60,000 Baker County bonds. Address County 


Commrs. 

Fla., Ormond — (Boulevard). — Ormond 
Boulevard bonds are voted. Address The 
Mayor. 

Fla., Panama City—(Road).—The $375,000 


city and Bay County bonds to be voted on 
Sept. 19 are 5 per cents. Denomination $1000. 
Dated Jan. 1, 1917; maturity Jan. 1, 1924 to 
Jan. 1, 1938 inclusive. T. B. Young is Chrmn. 
Bd. Courty Commrs. 

Fla., Sarasota—( Pier, Park) .—$18,000 muni- 
cipal pier bonds are voted. Park bonds de- 
feated. Harry L, Higel is Mayor and Prest. 
of the Council. 

Fla., St. Cloud—(Water-works, 
$115,000 water and sewer bonds 
Address The Mayor. 

Ga., Alma—(Improvements).—Election is 
to be held in Bacon County Nov. 7 to vote 
on bonds, amount not to exceed $100,000. 
Address County Commrs. 

Ga., Damascus—(Light).—Sept. 15 election 
to vote on $10,000 electric-light plant and 
water-works system bonds. J. D. Haddock 
is Mayor. 

Ga., Lithonia—(Water-works, Sewerage). 
Election is to be held Oct. 12 to vote on $35, 
000 5 per cent. 30-year bonds. Address The 
Mayor. 

Ga., Newborn—( Light ).—$3000 electric-light 
bonds are voted. L. P. Dyke is City Clerk. 

La., Alexandria — (Improvement). — Bids 
will be received until 7.30 P. M. Sept. 25 for 
$30,000 5 per cent. bonds, dated Aug. 1, 1916, 
and maturing Aug. 1, 1927, to Aug. 1, 1946; 
denomination $500. W. W. Whittington, Jr., 
is Mayor. Further particulars will be found 
in the advertising columns, 


Sewer) .— 


are voted. 


La., Many—(Road).—Bids will be received 
until: noon Oct. 2 by J. M. Abington, Clk. 
Road Dist., Sabine Parish, for $30,000 5 per 
cent. 1-20-year bonds. 

Md., Cumberland— (School) .—$75,000 4% per 
cent. Allegany County bonds have been pur- 
chased jointly by Nelson, Cook & Co., Baker, 
Watts & Co., and Townsend Scott & Son, 
Baltimore. 

Miss., Canton—(Road).—Bids will be re 
ceived Oct. 3 for $75,000 10-25-year $500 de 
nomination bonds Supvrs.’ Dist. No. 1, Mad 
ison County; interest not to exceed 6 per 
cent. D. C. McCool is Clerk Board of Su 
pervisors Madison County. Further particu 
lars will be found in the advertising col 
umns, 

Miss., Canton—(School).—Bids will be re 
ceived Oct. 3 for $50,000 11-25-year $500 de 
nomination bonds Supvrs.’ Dist. No. 3, Mad 
ison County, dated Nov. 1, 1916. D. C. Me- 
Cool is Clerk Board of Supvrs. Further par- 
ticulars will be found in the advertising 
columns. 

Miss., Coffeeville—(Road).—Board of Su 
pervisors Yalobusha County has voted $100,- 
000 bonds. 

Miss., Crystal Springs—(Sewer).—Electior 
is to be held in thirty days to vote on bonds. 
Address The Mayor. 

Miss., Ellisville—(Charity Hospital.)—$20,- 


000 Jones County bonds are voted. H. B. 
Graves is Clerk Chancery Court, Jones 
Courty. 

Miss., Gulfport—(Seawall).—All bids re 


ceived Sept. 5 for $200,000 seawall bonds were 
rejected. The bonds will probably be sold 
at private sale. Geo. W. Foote is Mayor 
and J. W. Bradley, Clk. 

Miss., Hazlehurst—(Road, Bridge).—$50,000 
5 per cent. Copiah County bonds have been 
purchased at par, accrued interest and $1965 
premium by Continental & Commercial 
Trust & Savings Bank, Chicago, Ill. 

Mo., Independence—(School).—$75,000 4% 
per cent. 5-20-year $500 and $100 denomination 
bonds have been purchased at $76,100 by E. 
T. Richard, McAlester, Okla. 

Mo., Marble Hill—(Road).—Election will 
be held in the spring of 1917 in this (Bol- 
linger) county on $160,000 of road bonds. 
Address Secy. County Highway Board. 

Miss., Meridian—(School).—Election is to 








be held Sept. 30 to vote on bonds for Kewa- 
Lauderdale 


nee Consolidated School Dist., 
County. Address Board of Trustees 
N. C., Beaufort—(Water,Sewer, Street).— 
Bids will be received until 3 P. M. Sept. 29 
for $100,000 5 per cent. bonds Chas. H. 
Bushall is City Clerk. Further particulars 
will be found in the advertising columns, 
N. C., Durham—(Courthouse).—Arrange 


ments are being made to issue $75,000 4% per 


cent. $1000 denomination, Durham County 
bonds, dated Oct. 1, 1916. G. W. Flowers is 
Cbhrmn. Bd. County Commrs. 

N. C., Morganton—(Road).—$30,000 5 per 


30-year Icard Township, Burke County, 
Slay- 


cent 
bonds have been purchased by W. L, 
ton & Co., Toledo, O 

N. C., Morganton—(Road, Bridge).- 
tion is to be held in Quaker Meadows Town 
ship, Burke County, Oct. 14 to vote on $20, 
000 5 per cent. 30-year road and bridge bonds. 


J. M. Brinkley is Chrmn. Bd. of Commrs. 
and J. B. Holloway, Secy. 
N. C., Morganton—(Road).—Election to 


be held in Levelady Township, Burke 
County, Sept. 30, $80,000 bonds. J. B. 
Holloman is Chrmn County Commrs. 

N. C., Morgarton—(Road).—Election is to 
be held Sept. 30 to vote on $20,000 5 per cent. 
0-year Silver Creek Township, Burke 


on 


County bonds. J. M. Brinkley is Chrmn. Bd. 
of County Commrs. and J. B. Holloway, 
Secy. 

N. C., Morganton—(Road, Bridge).—Elec- 
be held in Upper Fork Township, Burke 


County, Sept. 16 to vote on $10,000 5 per cent. 
30-year bonds. J. M. Brinkley is Chrmr.. Bd. 
County Commrs. and J. B. Holloway, Secy. 

N. C., Rockingham $15,000 5 per 
cent, 30-year bonds have been purchased by 
W. L. Slayton & Co., Toledo, O. 

Okla., Bartlesville—(Road).—Election will 
probably be held in Washington County in 
the fall to vote Address County 
Commrs. 

Okla., Bartlesville—(Road).—Election will 
probably be held in the fall to vote on bonds. 
Address County Commrs. 

Okla., Blackwell — (Light and Water) 
Election is to be called to vote on $35,000 
light and water bonds. Address The Mayor. 

Okla., Commerce—(Sewer).—City contem 
plates holding election to vote on bonds for 
sewers to approximately $30,000. Ad 
dress The Mayor. 

Okla., Cordell 
25-year bonds have been sold. 
is Mayor. 


(Street). 


on bonds. 


cost 


(Sewer) .—$25,000 6 per cent. 


Rk. L. Harvey 


Okla., Miami (Light, Water) $25,000 
bonds are reported sold. Address The Mayor 

Okla., Sand Springs — (Sewer).—$0,000 
bonds are voted. Address The Mayor. 

8S. C., Chester—(Paving).—Plans are being 
made to issue bonds. Nothing definite as 
yet. Z. V. Davidson is Mayor. (Recently 
noted.) 

8. C., Greenville—(Street).—Election is to 


be held Sept. 26 to vote on $65,000 5 per cent 
30-year bonds. C. 8. Webb is Mayor and G. 
Frank League, City Clk. an@ Treas. 

8. C., Greenville—(Sewer, Street, City Hos 
pital).—Election is to be called to vote on 
$25,000 sewer extension and $60,000 city 
pital bonds. C. 8S. Webb is Mayor and G 
Frank League City Clerk and Treas 


hos 


Tenn., Knoxville (Water-works).—Election 
to vote On $225,000 5 per cent bonds is post 
poned from Sept. 30 to Oct. 24. John E. Me 
Milan is Mayor. 

Tenn., 
received until 5 P. M 


Lenoir City—(Street).—Bids will bx 
Sept. 21 for $18,500 € 


per cent. $500 denomination 1-5-year bonds, 
dated Sept. 1, 1916. H. N. Curd is Mayor 
and W. U. Shipley Recorder. 

Tenn., Lewisburg — (Road).—Special elec- 


tion is to be held Oct. 7 to vote on $103,000 
Fort Spring Dist., Greenbrier County, bonds 
Address County Commrs. 

Tenn., Murfreesboro—(School).—Date for 
holding election to vote on $75,000 high school 
bonds will be held Sept. 18 instead of Sept. 
25 as recently reported. G. B. Giltrer is 
Mayor. 

Tenn., Murfreesboro — (Street). — Bids re 
ceived noon Sept. 14, it is reported, by G. B 
Giltner, Mayor, for $15,000 5 per cent. 10-year 
bonds and $9000 6 per cent. 1-5-year bonds. 

Tenn., Newport (School) Bids will be 
received until 1 P. M. Sept. 30 for $30,000 5 
per cent. $1000 denomination Cocke County 


bonds; denomination $1000. J. N. Jones is 
Chrmn. County Court. 
Tex., Beaumont — (Wharf, Quay Wall, 


Water) .—$230,000 wharf and quay wall and 
$100,000 water-works 6 per cent. bonds are 
voted. J. G. Sutton is City Secy. 


Tex., Boston—(Road).—$25,000 Redwater 


In writing to parties mentioned in this department, it will be of advantage to all concerned if the Manufacturers Record is mentioned. 
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Merchants -Mechanics 
National Bank 
South and Water Sts... BALTIMORE, MD. 


DUUGLAS H. THOMAS, President. 
— B. RAMSAY, V.-P. and Chm. Bd. of 


JOHN B. H. DUNN, 
Capital $2,000,000. Deposits $21,670,000. 
Surplus and Profits $2,175,000. 
Accounts of Banks, Bankers, Corpora- 

tions and Individuals solicited. 
We invite correspondence. 


Cashier, 








The National Exchange Bank 
OF BALTIMORE, MD. 
Place, German ond Liberty Sts. 
Capital $1,500,000 
1915, Surplus and Profits, 
$850,000.00. 
OFFICERS. 
WALDO NEWCOMER, President. 
SUMMERFIELD BALDWIN, Vice-Pres. 
R. VINTON LANSDALE, Cashier. 

C. G. MORGAN, Asst. Cashier. 
Accounts of Mercantile Firms, Corpora- 
tions, Banks. Bankers and Indl- 
viduals Invited. 


Hopkins 
March 30, 


Delaware Corporations organized through 
the office of the DELAWARE REGISTRA- 
TION TRUST COMPANY, successor to Cor- 
poration Department, Delaware Trust Com- 
pany, 900 Market street, Wilmington, Dela- 
ware. 


The Delaware law is stable, provisions lib- 
eral, and at a minimum cost—departments 
for organization, acting as Registrar and 
Transfer Agent. 


J, Ernest Smith, President & General Counsel. 
Chas. Warner Smith, Vice-President. 

Harry W. Davis, Secretary and Treasurer. 
Charles B. Bishop, Assistant Secretary. 











The First National Bank 
OF KEY WEST, FLA. 
United States Depository and Disbursing 
gent, 
Capital . $100,000 
Surplus and Undivided Profits 40,000 


A general banking business transacted. 
Special attention given to collections. 











We Buy Bonds 


my, County, School and Road, from 
unicipalities and Contractors. 
WRITER 
THE PROVIDENT SAVINGS BANK 
& TRUST CO. 


CINCINNATI On10 


THE TILLOTSON & WOLCOTT CO. 


CLEVELAND, OHIO 


BUYERS OF éay"" 


CITY 
SCHOOL AND 


Drainace BONDS 


Correspondence Solicited 


MUNICIPAL BUNDS 
City, County, Road and Drainage 


Bought from Municipalities or from 
CONTRACTORS 


WALTER E. ORTHWEIN 
Established 189%. 220 N. 4th St. S*. Louis, Mo. 








Banks and Bankers 


Write us now for our 
special offer on 


Pocket Check Books 


We are making a won- 
derful propesition, and 
our salesmen cannot 
reach all of you. 


Young & Selden Co. 


BANK STATIONERS BALTIMORE, MD. 


Lithographing, Printing, Envelopes 
Blank Book Making, Book Binding 
Letter Heads, Office Supplies 
Steel Die Work 

















Municipal Bonds 
BOUGHT 
from Contractors and Municipalities 


STACY & BRAUN 
Second National Bank Bidg., TOLEDO. O. 


POWELL, GARARD & CO. 
39 S. La Salle Street 
CHICAGO, ILL. 

We Buy Southern Municipal Bonds 
(County, City, School, Road and Drain- 
age District). 











First National Bank 

RICHMOND, VIRGINIA 

Capital and Surplus - - - - - 

JNO. B. PURCELL, President. 
JNO. M. MILLER, JR... Vice-Pres. 

W. M. ADDISON, Cashier. 


$3,000,000 





JOHN NUVEEN & CO. 


First National Bank Building, CHICAGO 
We purchase SCHOOL, COUNTY and 
MUNICIPAL BONDS. Southern Munici- 
pal Bonds a Specialty. 
Write us if you have bonds for sale. 
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Timber, Coal, Iron, Ranch 


FOR SAL and Other Properties. 


Southern States. West indies. Mexico. 


GEO. B. DWAR DS 
roker. 


Tribune Building NEW YORE, N. ¥. 
Confidential Seg tiatione Investigations. 
Se ‘enens and Purchases of Property. ] 


Corporation Financing 


HOBGEN & CO. 


508-9 Munsey Building 


Municipal Loans Baltimore, Md. 














Maryland Trust Company 


. 
BALTIMORE 
Capital $1,000,000 
TRANSACTS A GENERAL TRUST anpb 


BANKING BUSINESS 


Correspondence and interviews 
invited 














How to 
Better Your 
Investments 


The present rate of exchange for Rus- 
sianrubles makes it possible fur owners 
of bonds that show a loss to make a 
trade thet will give them an excellent 
and unusual income and every reason 
to expect a material increase of their 
principal on the return of normal con- 
ditions 


Write for our Letter No. AG-189, 


which explains everything in detail. 


A. B. Leach & Co. 


Investment Securities 


62 Cedar St., New York 


Chicago 
Boston 


Philadelphia Buffalo 
Baltimore 





WE BUY 
Municipal Bonds 


ISSUED BY 


Counties, Cities, School Districts 
and Road Districts. 


WRITE US 


CUMMINGS, PRUDDEN & CO. 


Second National Bank Building 
TOLEDO, OHIO 








Manufacturers and Farm Loans 


American manufacturers are 
making money now. Some of their 
profits ought to be invested in 
Farm Loans. 

We offer mortgages of the choic- 
est character on farms in Georgia 
and Alabama. These States are 
leaders in the great campaign of 
crop diversification that will revo- 
lutionize the South. 

It is inevitable that land values 
will increase from year to year. 


THE SOUTHERN MORTGAGE COMPANY 
Capital $300,000 Established 1870 
Atlanta, Ga, 











BARSTOW 


INCORPORATED go 


CONSULTING and e 


CONSTRUCTION ENCINEERS | 
PUBLIC SERVICE PROPERTIES 
FINANCED and MANACED 


650 Pine Street New York 











—=!= 
Precinct, Bowie County, bonds are voteg, 
Address. 

Tex., Childress—( Warrants) .—$33,00 ¢ per 
cent. 2-25-year warrants have beer purchaseg 
by J. L. Arlitt, Austin, Tex. 

Tex., Denton—(School) .—$20,000 5 per cent. 
10-40-year bonds have been purchased at $33) 
premium by William R. Compton Invest 
ment Co., St. Louis. 

Tex., Fort Worth—(School).—Sept. 20 elec 
tion is to be held to vote on $20,000 bonds. 
E. E. Edwards is Asst. Supt. of Schools, 





—— 





FOR SALE 

Large Plating Mill and Box I actory, 
Building 300x170 feet. Brick and steel cop. 
struction. One story high, equipped with a}j 
up-to-date machinery. Well equipped office, 
blower system, steam heat, electrie light ang 
drykilns. Shed room for two million feet, 
Sidings to all sheds. Plat of ground 600x5» 
feet. Plant now under full operation. Ma. 
chinery and fixtures can be purchased sepa- 
rate if desired. Must be sold quick to cloge 
up the business. 

ENSMINGER LUMBER CoO, 
H. A. Chayre, W. F. Sperring, Receivers, 
HARRI-BUR i, PA. 


FOUNDRYMEN, ATTENTION 
Metal melting furnaces without Crucibles, 
For bulletins, prices, results and names of 
users in your vicinity write 
THE HARVEY COMPANY 
R. R. Supp ies and Equipwent 
113 South Street BALTIVORE MD 


Reasonable prices and prompt deliveries on crucibles 











U/ML 


CLASSIFIED OPPORTUNITIES 


RECEIVED TOO LATE FOR CLASSIFICATION 
imuniiiiiininiimioonn TR 





ZINC LAND 


“ARKANSAS ZINC PROSPECT.”—Young 
mining engineer has zine carbonate prospect 
located three miles from railroad. Lease is 
good for five years yet at 10 per cent. royal- 
ty. At present $1000 worth of ore on dump. 
Mine is in prospect stage and paying ex- 
penses, working two men. A moderate out- 
lay spent judiciously can make a paying 
mine. Will sell whole interest, but prefer 
holding an interest and operating the mine. 
What can you offer? Time is more than 
essential. Box 53, St. Joe, Arkansas. 





TIMBER LAND 


RARE OPPORTUNITY IN FLORIDA VIR- 
GIN TIMBER.—21,800 acres long-leaf yellow 
pine in one compact body within 1 mile of 
railroad, 50 miles from Tampa, estimated by 
sections by a reputable timber expert esti- 
mater to cut 60,000,000 feet of lumber (good 
heart) ard 60 crops of turpentine boxes. 
Direct from owner in fee-simple, $5.50 per 
acre cash or $6 per acre one-half cash, bal- 
ance 1, 2 and 3 years. This is undoubtedly 
one of the biggest bargains ever offered. For 
full particulars write Wm. Nussbaum, Jack- 
sonville, Fla. 





FARM AND TIMBER LANDS 


STOCK FARM AND TIMBER. 

1253 acres; about half is well timbered, es 
timated to cut four million feet original- 
growth oak, forest pine and second-growth 

several hun- 


pine, about one-third of each ; 
dred acres farming and gr razing land; large 
mansio.-house ; 5 miles from station; owner 


leaving State. Write for price and full par- 
ticulars of this and other timber and farm 
properties. Venable & Ford, Lynchburg, Va. 





FRUIT, FARM AND TRUCK LANDS 





ARKANSAS 


600-ACRE PLANTATION in garden spot 
of East Ark., all level alluvial land, produc- 
ing as high as $100 per acre this year in 
cotton; fully equipped with labor, tenant- 
houses ; rice well, pump, etc.; $45,000. F. D. 
Pierson, 5175 Cates Ave., St. Louis, Mo. 





FLORIDA 


FOR INVESTMENT, SPECULATION OR 
COLONIZATION—1620 acres ideal citrus and 
natal hay land. High and rolling; a number 
of clear, deep lakes on tract. Boating, bath- 
ing and fishing unsurpassed. 

being retailed at $75 per acre. 
acre. 

320 acres within mile of Polk County's fa- 
mous asphalt road system. Well timbered 
with yellow pine. Combination land, citrus, 
truck and general farm land, and ideal stock 
farm location in sight of large lake. Timber 
now worth 50% of price asked. $10 per acre. 
Address Roger B. Lyle, Bartow, Fla. 





Price $10 per 





GEORGIA 


FOR SALE—My plantation in Wilkes coun- 
ty, Ga., consisting of 776 acres of well im- 


proved, level land. Fifteen-horse farm in 
cultivation. I will sell this place for $20 per 


acre and will lease it for 5 years for 10, 
pounds of cotton Bd year. Will give my 
rent note for the bales per year. Reason 
for selling made known to the inquirer. J. 
W. Binns, 48 Gordon St., Atlanta, Ga. 


BUSINESS OPPORTUNITIES 





VALUABLE PROPERTIES FOR SALE. 

To settle an estate, the following proper- 
ties will be sold privately at much less than 
their real worth : 

1.—Timber lands, requiring cash capital of 
$250,000, and of which the cleared land will 
be easily salable for the whole cost; cypress, 


oak, poplar, pine. Other timber adjoining 
c an be bought. 
—Big old plantation, fine condition in 


ideal for rich 
Requires 


eve ry way, ten thousand acres, 
mar.’s estate or for colonization. 
$200,000. 
3.—Home in 
the South, comfortable 
orchard, $3500. Ideal 
hunters. 
4.—Sawmill ready 
ness, $60,000, 
5.—Clubhouse and 400 acres, with 60-acre 
fishpond, near Pinehurst, for $14,000. This 
property in perfect condition, and _ cost 
$22,000 seven years ago. 500 acres adjoiring 


best bird-hunting section of 
house, big grove and 
for health seeker or 
for busi- 


and timber, 


_ also for sale cheap. 


Full particulars will be furnished on re- 
quest from responsible parties, but no atten- 
tion will be given to inquiries unless they 
give evidence they can finance the particular 
property desired. We prefer to correspond 
directly with prospective purchaser, or will 
pay liberally for anyone putting us in corre- 
spor dence with a purchaser. 

Address No. 2044, care 
Record, Balto., Md. 


Manufacturer's 





SALE—700 acres on railroad adjoin- 
textile mill site and town 
subdivision proposition; 
Address Doak Aydelott, Tul- 


FOR 
ing town of 5000; 
development or 
electric power. 
lahoma, Tenn. 





INDUSTRIES WANTED 


ELECTRIC PLANT 
WANTED—Electric light and power plant; 
excellent water-power available. City just 
starting development campaign. Address 





| Chamber of Commerce, Chatsworth, Ga. 


Adiacent lands | 








AGENCIES WANTED 


SELLING AGENCY WANTED.—We want 
additional live lines to sell in the city of 





| Atlanta and vicinity or to cover all South- 


ern States. We have a selling organization 
with customers all over the South, and are 
prepared to show results on additional lines. 
We are not particular what they are so long 
as they are live and will respond to active 
selling and advertising treatment. Address, 
with full particulars, Sumter Telephone Sup 
plv Co., 32-34 Fairlie street, Atlanta. Georgia. 








SITUATION WANTED 


MANAGER OR SALESMAN de 
locate with progressive manufac 
turer. Wide experience as special repre 
sentative. Have successful record as pro- 
ducer. Seeking advancement over present 
position, where ability, ete., counts. Ad- 
dress No. 2045, care Manufacturers Record. 


—_——_ 





SALES 
sires to 





(CLASSIFIED OPPORTUNITIES CONTINUED ON PAGES 168 AND 169.) 
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Tex., McKinney—(Levee).—$42,000 bonds| to vote on $60,000 bonds. Address The 
Collin County Levee Improvement Dist. No. Mayor. 

j have been voted. Address Bd. of Commrs. W. Va., Charleston—(Road).—$90,000 5 per 
Va., Alta Vista—(Water, Street).—$35,000 cent. $1000 denomination Loudon Dist., Kana- 
5 per cent. 30-year $100 and $500 denomination | wha County, bonds are voted. L. C. Massey 
pords are voted and $16,000 of the amount is Clerk County Court. 

will soon be placed on the market. W. C. W. Va., Harrisville—(Road).—$240,000 Clay 
Bess is Mayor. Dist., Ritchie County bonds, have beer pur- 
Va., Covington — (Road).— Reported that chased by Otis & Co., Cleveland. 

100,00) Covington Dist., Alleghany County, W. Va., Logan—(Road).—Bids will be re- 
ponds have been voted by Board of Supvrs., cejyeq yntil 1 P. M. Sept. 16 by Brice Mc- 
and bids for same will soon be asked. Donald, Prest., Logan County Court, for 
Va., Newport News—(Street).—Election $200,000 5 per cent. road bonds, dated May 20, 
will probably be called within sixty days 1916. 














We Finance 


Electric Light, Power and Street Railway Enterprises 
With Records of Established Earnings 


We Offer 


Bankers and Investment Dealers 
Proven Public Utility Securities 
Correspondence Solicited 


Electric Bond and Share Company 


(Paid-up Capital and Surplus, $15,000,000) 
71 Broadway New York 





BAKER, WATTS & COMPANY 
BANKERS 
We purchase 
State, City and County Bonds 


Loans made in anticipation of Tax Collections 
Southern Issues a Specialty 
Correspondence invited from Municipal! Officials, Banks and Private Investors 
Send for book on ‘‘Municipal Obligations’’ 
Calvert and German Sts. BALTIMORE, MD. 

















By J. E. CONANT & CO. : : Auctioneers 


OFFICE: LOWELL, MASSACHUSETTS 





VOLUNTARY LIQUIDATION SALE 


All the machinery ; all the direct motor-driven heavy machine tools, including punches, 


shears, and cutting-off tools: all the mechanical equipment; together with the electric- 
power units, the air-compressor units, the electric motors, etc.; the contents of the pattern 
shop, the contents of the blacksmith shop, all patterns and foundry flasks, foundry ladles, 
ete.; extensive derrick equipments, foreman’s erecting and structural kits, air and chain 
hoists, ropes and blocks, leather belting, etc.; one, two, four and six-horse trucks; and 
also a tremendous lot of other very desirable personal property, comprising in all some 
1130 catalogued lots. The property has been well and favorably known as the manufac- 


turing plant of the 
G. W. & F. SMITH IRON COMPANY 


on Gerard Street, just off Massachusetts Avenue, at Nash’s Corner (Roxbury District), 


Boston. Every lot in this voluntary liquidation sale is pledged without limit or reserve 
to the highest bona-fide bidders at absolute auction sale on Tuesday, the nineteenth day, 
and Wednesday, the twentieth day of September, nineteen hundred and sixteen, and be- 
ginning promptly at half-past ten o'clock (forenoon) each day, regardless of any condition 


of the weather, and 
IN LOTS TO SUIT PURCHASERS 
Catalogues in detail for all who may ask by mail or otherwise at the office of the 


auctioneers, where all inquiries must be made. 
ELMER F. SMITH, President. 











W. M. DAVIS COMPANY 
Southern Municipal Bonds 


AND 


Guaranteed Stocks 
MACON, GEORGIA 








MUNICIPAL, COUNTY 
WE BU Rind DISTRICT BONDS 
FROM OFFICIALS DIRECT OR FROM CONTRACTORS 
And are Equipped by Experience to Furnish Proper Advice and Legal Proceedings 
Write to Us 
THE RUDOLPH KLEYBOLTE COMPANY 
18 East Fourth Street Established 1891 Cincinnati, Ohio 








—= WE BUY BONDS== 


Of Cities, Counties, School, Road or Drainage Districts 
AND SPECIALIZE 
In Working With Contractors and Engineers 


W.L. SLAYTON & CO., - TOLEDO, OHIO 











Factory Manager 


Successful in 
Organization, 
Reorganization, 
Methods, Results 


In this country there is an institution with possibilities only partially 
utilized 


It may be an old concern—run down or mismanaged. It may be some 
institution forced to go ahead or fall down. 
It may be a new enterprise with a right sort of business possibility, cap- 


ital, vision, needing experienced business and factory Management to mini- 
mize experiments and assure waXximum efficiency in machinery, methods, 
employes, strength of control, authority, and results. 

I have held such connections in America and have just severed my con- 
nection in Europe on account of the war. 

In manufacturing I can intelligently handle and direct the organization 
and details. 

I am looking for a right connection where my service and experience will 
earn its full measure of results. The exact salary is of small importance 
at first in compurison to the right connection. 

I shall be glad to open correspondence with principles on this subject, 
with utmost assurance that such communications will be treated in strictest 
coufidence, and only used as a means of determining the mutual advantages 
which this connection might afford. 


Address FACTORY MANAGER. 
Room 1419 123 W. Madison Street 
CHICAGO 


CITY, COUNTY, SCHOOL, 
B N D ROAD, DRAINAGE, WATER 
Bought and Sold 


We Purchase Direct or from Contractors 


THE HUGH RIDENOUR CO. COLUMBUS, O HIO 








BONDS PURCHASED £9 MUMCIPALITIES oR 
We handle all detail involved in preparing the necessary legal papers, printing 


the bonds, certifying as to their genuineness and payment of principal and inter- 


est as they mature. 
We Would Appreciate Your Offerings 


MERCANTILE TRUST COMPANY, St. Louis, Mo. 
Rand Devartment Cepvital and Surp'us. $9 500,000 








We Buy School and Drainage BONDS 
FROM MUNICIPALITIES OR CONTRACTORS 
We are in position to pay HIGHEST PRICES 
Write or wire us your offerings 


THE NEW FIRST NATIONAL BANK Assets, $8,000,000 COLUMBUS, O, 








AUDITS SPECIAL EXAMINATIONS SYSTEMATIZING 


ALONZO RICHARDSON & CO. 
CERTIFIED PUBLIC ACCOUNTANTS 
EMPIRE BUILDING ATLANTA, GA. 
A staff of thoroughly trained and qualified accountants whose experience enables them 
to make a critical analysis of books and accounts. 














LOANS MADE TO STATES, CITIES, COUNTIES, ETC. 
Also Entire Issues of Bonds Purchased 


We prepare and certify as to the genuineness of 
MUNICIPAL BONDS 


Largest Capital and Surplus of Any Financial Institution in Maryland 
or Any Southern State. 


Established 1884 Res-urces $21,000,000 
MERCANTILE TRUST anp DEPOSIT COMPANY 
OF BALTIMORE 
A. H. S. POST, President F. G. BOYCE, Jr., Vice-President | 
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To Manufacturers and Capitalists 


Contemplating the Establishment of Industrial Enterprises 


Attention is called to the exceptionally favorable location of 


NEWPORT NEWS, VA. 


on Hampton Roads, fifteen miles from the sea, 
deep water, railway and sea transportation faci- 
lities unrivalled. Climate salubrious. Apply to 


W. B. LIVEZEY, President OLD DOMINION LAND COMPANY 


NEWPORT NEWS, VA. 











BLACK & COMPANY | 


(WILMER BLACK C.P. A.) 
CERTIFIED PUBLIC ACCOUNTANTS 
Suite 1208 Garrett Building BALTIMORE, MD. 














Write us about Investments in Birmingham 
Real Estate. 


Jemison Real Estate & Insurance Co. 


Real Estate 
General Insurance, Loans 


211 N. Twentieth St. BIRMINGHAM, ALA. 


D. H. BURGESS & CO. 
Exporters Importers 
P. O. Box 115 PETERSBURG, VA. 


Write us your needs in all 
lines of business 

















MURPHY’S HOTEL 


RICHMOND, VA. 


Virginia’s largest and Richmond’s most centrally located Hotel. 
Every car line in the City passes Murphy’s. 
Rooms single and en suite, 
Railroad tickets sold and baggage checked at Hotel. 
Main Hotel and Grace Street Annex fireproof. Rates $1.00 and up 


JAMES T. DISNEY, Manager 








THE HAMMOND HOTELS 


THE HOTEL ESSEX 


Opposite South Terminal Station 


BOSTON, MASS. 
Free Transfer Baggage from and to Station. 
Terminal! of Trains from South and West. 
DAVID REED, Manager 


European Plan 
Rates Mod rate 
Absolutely Fireproof 











BARNES SAFE & VAULT CO. 


ROBT. H. BARNES, Prop 


Estimates furnished on Diebold Safes and Vaults. We have the largest 
stock of new and second-hand safes south of New York. 


12 N. 12th Street RICHMOND, VA, 








York Safe and Lock Company 


MANUFACTURERS OF 


SAFES and VAULTS 


YORK, PA. BALTIMORE, MD. 








THE MARYLAND STATE COLLEGE OF AGRICULTURE 
Located at College Park, Md. 8 miles from Washington, D.C. on B. & O. R. R. and City 
and Suburban Electric R. R. Offers 4-year courses leading to B. S. Degrees in 
Agriculture, Horticaltare, Engineering and General Science. Military Science and Drill 
2 year, 10 weeks and Correspondence Courses in Agriculture. College Expenses, $50. 
Board, Room end Laundry, $190 per school year. 

Fall Term Opens September 12, 1916. Write for CATALOGUE and BOOK of VIEWS 











CONVERSE COLLEGE 


SPARTANBURG, S. C. 


is one of the only six women’s colleges in the South honored by member- 
ship as a standard college in “The Association of Colleges and Preparatory 
Schools of the Southern States.” Its B. A. degree is accepted by the high- 
est grade Colleges and Universities and admits, without further work, to 
candidacy for the M. A. degree. It has separate science, music,and library 
buildings ; dormitories limited to 190; gymnasium and infirmary ; 42-acre 
eampus; and 38 teachers and officers. It is thirty-five miles from the Blue 
Ridge mountains, and has an ideal winter climate. It owes no debts, and 
has an endowment. It is accessible North, Bast, South, and West by six 
lines of railway. If you wish a catalogue, address 


ROB’T. P. PELL, Litt. D., President Spartanburg, S. C. 
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Bids close September 29, 1916. 
$100,000 5% Bonds 


Beaufort, N. C. 


The Town of Beaufort, North Carolina, 
offers for sale, at par and accrued interest, 
$100,000 of 5 per cent. semi-annual water- 
works-sewerage-street bonds. Bids will be 
opened at 3 P. M. o’clock, September 29, 1916. 
Each bid must be accompanied by duly cer- 
tified bank draft or check in amount 2 per 
cent. of issue. Town reserves right to reject 
any or all bids. 

Information in full on application to 

CHAS. H. BUSHALL, 
City Clerk. 





Bids close October 3, 1916. 
$75,000 Road Bonds 


Canton, Miss. 


Notice is hereby given that the Board of 
Supervisors of Madison County, Mississippi, 
at Canton, said State, will on the 3d day of 
October, 1916, at said city, receive sealed 
bids for the sale of $75,000 of Supervisors’ 
District No. 1 Road Bonds, under authority 
of Chapter 149 of the Laws of Mississippi, 
1910, as amended by Chapter 145 of the Laws 
of Mississippi, 1912, as amended by Chapter 
176 of the Laws of Mississippi, 1914. Said 
bonds to be dated November 1, 1916, shall be 
numbered from 1 to 150 consecutively, to 
mature as follows: Nos. 1 to 140, both in- 
clusive, shall mature ten bonds each year, 
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 and 
24 years after date, respectively, and bonds 
141 to 150, both inclusive, shall mature 25 
years after date. Said bonds to bear inter- 
est at a rate not greater than 6 per cent. 
per annum interest from date, payable semi- 
annually. Denominations of said bonds shall 
be $500 each. Principal and interest payable 
at Canton, Miss. Certified check for 5 per 
cent. of amount bid shall accompany each 
bid. Board reserves right to reject any and 
all bids. Bids must be unconditional. Tran- 
script of record will be furnished for $5. 

D. C. McCOOL, Clerk. 





Bids close October 3, 1916. 
50,000 Bonds 


Canton, Miss. 


Notice is hereby given that the Board of 
Supervisors of Madison County, Mississippi, 
will on the 3d day of October, 1916, at Can- 
ton, Miss., receive sealed bids for the sale 
of $50,000 of Supervisors’ District No. 3 
Bonds, under authority of Chapter 149, Laws 
of Mississippi, 1910, as amended by the Laws 
of Mississippi, 1912, 1914, 1916. Said bonds to 
be dated November 1, 1916, in denominations 
of $500, bearing interest from date at rate 
not to exceed 6 per cent. per annum, interest 





payable semi-annually, principal and inter- | 


est payable at Canton, Miss. Numbered seri- 
ally from 1 to 100, inclusive, maturing as 
follows: Bonds Nos. 1 to 84, both inclusive, 
shall mature serially six bonds each year 
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 
a years after date, respectively, and bonds 
Nos. 
25 years after date. Certified check for 5 
per cent. amount bid shall accompany each 
bid. Board reserves the right to reject any 
and all bids. 
Transcript of record will be furnished for $5. 
D. C. McCOOL, Clerk. 





Bids close September 25, 1916. 
$30,000 5% Bonds 


Sealed bids will be received by the under- 


— 


tids close October 2, 1916. 


Sand Clay Roads 


Grenada Migs, 


Notice is hereby given that sealed big 
will be received by the Board of Supervise 
of Grenada County, Mississippi, at the offigs 
of the Chancery Clerk of said county, af 
Grenada, Mississippi, until 2 o’clock P. My 
October 2, 1916, for the construction of ape 
proximately fifty (50) miles of sand-cl 
roads, according to plans and specificationg 
of Snowden & Hauser, Civil Engineers, Jack. 
son, Mississippi, now on file in the office of 
said Chancery Clerk. Bids will be received 
on the work in sections and as a whole. Big 
bond in the sum of ten per cent. of the bid 
shall accompany each and every proposal, 
The Board reserves the right to reject ap 
and all bids. Amount available ard in bank 
for total road construction, $100,000. 

Done by order of the Board on this the 
6th day of September, A. D., 1916. 

M. E. POWELL, 
Clerk of the Board of Supervisors, 
Grenada County, Mississippi, 





Bids close September 28, 1916. 


Street Improvements 


High Point, North Carolina. 


Sealed proposals will be received for the 
materials and labor in connection with the 
improvement of certain streets of the City 
of High Point, N. C., by the Mayor and 
Board of Councilmen of said city until three 
(3) o'clock P. M. of Thursday, September 28, 
1916, when they will be opened and publicly 
read. 

The specifications cover sheet asphalt, 
bituminous concrete, brick and durax block, 
and in addition to the above proposals will 
be considered upon other types of pave 
ments. Work contemplated will also include 
grading, furnishing, placirg and construe- 
tion granite curb; vitrified brick and con- 
crete gutters; concrete curb and gutter; in- 
stallation of storm drains, and the recon- 
struction of street-railway tracks. 

Bids are asked upon approximately 40,000 
square yards of pavement with alternative 
bids on approximately 100.000 square yards. 
The pavemert will be constructed from one 
or more of the classes mentioned above as 
may be selected by the city, and the entire 
work will be awarded under one or more 
contracts, as the city may elect. 

Plans and specifications may be examined 
at the office of the City Manager or at the 
offices of the Engineers. Specifications may 
be obtained by prospective bidders on or 
about September 18 bv addressing the Con- 
sulti_g Engineers at Wilson, N. C., and mak- 
ing a deposit of $10, which deposit will be 
refunded upon the return of the specifica- 
tions in good condition. 

Each proposal must be accompanied by a 7 
certified check in the sum of five (5) per 
cent. of the amount bid. as evidence of good 
faith upon the part of the bidder. 

The city reserves the right to reject any 


| or all bids or accept any which may seem te ¥ 


22, 23 and | 


8 to 100, both inclusive, shall mature | 


Bids must be unconditional. | 


‘t to be to the best interest of the City of 
High Point. 
W. P. PICKETT, Mayor. 
ARTHUR LYON, City Manager. 
A. E. TAPLIN, Resident Engr. 
ANDERSON & CHRISTIE, Inc., 
Consulting Engineers, 
Charlotte, N. C. 





Bids close Oct. 18, 1916. 


Bridge, Draw Span and Cause- 


signed until 7.30 P. M. Monday, September | 


25, 1916, for thirty thousand ($30,000) dollars 
five per cent. public improvement bonds, 


sixth series, of the City of Alexandria, Lou- | 


1916, of deromina- 


isiana, dated August 1, 
($500) dollars, each 


tions of five hundred 
maturing as follows: 


way 
Arcadia, Fla. 


Sealed proposals on blank form furnished 
by the Board and addressed to the Board of 
County Commissioners of De Soto County, 
Fla., at Arcadia, Fla., will be received until 


| 12 o'clock M. October 18, 1916, for furnishing 


| in 


$500 on August 1 of each of the years 1917 | 


to 1927. 

$1000 on August 1 of each of the years 1928 
to 1937. 

$1500 on August 1 of each of the years 1938 
to 1944. 

$2000 on August 1 of each of the years 1945 
and 1946. 

Principal and semi-annual interest cou 
pons payable at the City Treasurer's office. 


material, equipment, labor and constructing 
Charlotte Harbor Special Road and 
Bridge District of De Soto County, across 
Charlotte Harbor, between the towns of 
Charlotte Harbor and Punta Gorda, the fol- 
lowing : 

One reinforced concrete bridge approxi- 
mately 4700 feet long, complete with draw 
span, having 50-foot clear opening, and 2100 
lineal feet of causeway. Bridge to be mono- 


| lithic beam and slab structure supported on 


Alexandria, Louisiana, or the United States | 


Mortgage & Trust Co., New York Citv. No 
bid for less than par ard accrued interest 
will be received, and the right to reject any 
and all bids is reserved. Each bid must be 
accompanied by certified check upon an in- 
corporated bank for one (1%) per cent. of 
the amount of bonds bid for. The bonds will 
be prepared under the supervision of the 
United States Mortgage & Trust Co., who 
will certify to the genuineress of the signa- 
tures of the city officials and seal impressed 
thereon. The legality of the issue will be 


examined by Messrs. Caldwell & Masslich of | 


New York City, and the purchaser will re- 


ceive, without charge, an approving opinion 


of said attorneys. 

Financial statement of the City of Alexan- 
dria and other information desired will be 
furnished upon 


signed. 
W. W. WHITTINGTON, JR., 
Mayor of the City of Alexandria, La. 


application to the under- | 


| 


concrete piles, and causeway to be hydraulic 
fill protected by reinforced conerete sheet 
piling. 

Bids on alternate designs according to spe- 
cifications will be accepted. 

Each bid is to be accompanied by a certi- 
fied check. made payable to the Chairman of 
the Board, for at least Two Thousand Doel- 
lars. 

m i. right is reserved to reject any and all 
lds. 

Plans and specifications can be seen at the 
office of the County Clerk at Arcadia or the 
Engineers at Bartow. Fla., and Punta Gorda, 
Fla., and specifications can be obtained by 
aa the Engineers at Box 384, Bartow, 
Fla. 

L. W. WHITEHURST, 


Chairman. 
A. L. DURRA 7 


Cler! 
H. 8. JAUDON ENGINEERING CO., 
Engineers, 
Savannah, Ga.; Bartow, Fla. 





(PROPOSALS CONTINUED ON PAGES 170 AND 171.) 





rs 


sippi 


ina. 


rr the 
h the 
City 
r and 
three 
er 28, 
iblicly 


phalt, 
block, 
s will 
pave- 
clude 
struc- 
1 con- 
r; in- 
recon- 


40,000 
iative 
ards. 
n one 
ve as 
ntire 


more 


nined 
it the 
may 
mn or 
Con- 


ished 
rd of 
unty, 
until 
shing 
cting 
and 
cros 
Ss of 
fol- 


roxi 
draw 
2100 
ono- 
“l on 
aulie 
heet 


spe 





